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a. . .STEP A ^..PHOSPHORYLATION 

b. ..STEPC<2) f... POLYMERASE INHIBITION 

c. STEP C(1) g.JNHIBITION OF VIRUS PROLIFERATION AND/OR KILLING OF VIRUS 
cL.STEP B 

(57) Abstract: (I) In the formulae, R 1 , R* K\ R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , and A have the same meanings as in the description. A method 
in which pyradine nucleotide and pyradine nucleoside analogues [2] and [3z] undergo in vivo conversion and are further decomposed 
and phosphorylated to become a pyradine nucleotide analogue [Jb], 
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(84) |§5llH (OM): AR1PO ft ft (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), a — y is 7 ft ft 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 - a y i i 
Wrft (Ai; BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, 
GB, GR, IE, IT, LU, MC, NL, Pi; SE, SK, TR), OAPi M 
ft <BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
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which has virus proliferation inhibitory* activity and/or virucidal activity. The method is useful as a remedy for viral infectious dis- 
eases. Also provided is a pyradinecarboxamide analogue or a salt thereof which are useful as a preventive/remedy for viral infectious 
diseases. 
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5 

3i>rx (aids) s <yjj\s7.mfi&. t'f/i'x&mikmftz) i*m¥±mm%mm 

20 • -2- >f ^ ^ • • f • it'frj' K .« ^ x — h • Jr zf • 7 / V % 
(Proc. Natl. Acad. Sci. USA) , |?83#, H8333-8337H (1986^) ; [r]3I74^ 
H5716-5720H (1977^) ] 

25 »0^yyy^;7t77x-frt Kay't-i? (IMPDH) ^Pl^LT^j 

*«r^i-wtds«^$nTv»5, WiLtii, y^try>^-r^- (eicar) 
^^i^^.^-y.-f.^-^^^^K-^x-K-^-y-T^y^ 

(Proc. Natl. Acad. Sci. USA) % £70£ % &1174-1178JC (1973¥) ; • + 
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2 

— -f)V • JTZf • *4 *p i?** ' tr 5 X h V — (J. Biol. Chem. ) ; |?268^ % 
24591-24598M (199350 ] „ 

or 

5 HO OH 

rsC4>, R 16 f±, **J)H : T-;-^^a*5J:t59 f '>/i'KSraH-. J ^*PbixTV^ 
3 0 L# S L, wO^b'nfett, £t?-f /l^Stt [fcttf^^/V* (Visna 
virus) Stt] [^^ W^->X-T> K*** (Nucleosides & 

Nucleotides) % ^15#, Sgll • 12*, »1849-186lH (1996^) ] e 

#3S8#e>Mu -$5t Ci] 

? o 7 1 0 

r R 6 

20 TA^^SSt ; R\ R 4 , R 5 *3«fct*R 6 «\ W— *fcf4A<fcoT, **JDfc? % 
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■tt* 1 bL<tt»»$tiTV^tJ:^t Kp*^u££ ; Ate, WtXJUft-tLittti/ 



#3S&J#fefi, -JRS: [2] 




10 ra#, r\ r 2 , r 3 , r\ r 5 , r 6 s A*3j:iFm. IWELfciPl*© 

1% j 

9 — JttA [ 1 ] ■ © t°7 ^VJ* * u*?- K • fc°? * 1^*5/ KSHHftefctt* 
Sfefc, #$6W#btt, [l z] 
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/u^S^jR 3 , r\ R 5 £>J;tfR 6 l2, H-*-fcttji4oT» jjcSlJBC^ 
«$ti53lT?i*9l*fe»411^Sii"Cv^t>J:^t Kn^vvi^fc ; Ate, ftfff 




r 1 ^ 7k*jR«fcr±tf5^^a©'B*a£* ; z 10 , z 11 , z 12 
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;U*/Um% ; R 3 X R 4 % R 5 4o«tT^R 6 « N IH-*7tttM^oT, .Tk&XS^ 
5 gift* L< ■ttfta^JxTV^t ivvfc Ko^y;^ ; Att, . Ifc&JEl?-£ fcl* * 

s *i5 r n A/K y > 7 -if mmmmftx*hz> 0 

<D R N A tK y ^ 5 -if PR^iiuIEfrli, ?I£gl3fc R N A # y ^ 7 — £K*f 
10 L-r^>f/U^S3l5RNAsJfy^7— tf©P!SOS^ttiSSSif>-rS5<, fr£L<{i % 
2QmSk± % X 9 L< fc, 1000^±, J; •? t < tt, 2000ffiF«±O 

rt-esHfcfcgttT h y y ^c^ofct, ^^/u^©#y ^ 9— t?fcia*i-s 0 

fflCRNA^U^ 7-ifPl«Rf)IE^ORNA^y / y-Hk RNA#y * 
tttt, S*Ti«<, -«5fc [1 w] 
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H-f-O-P-^-0 




yu=Wi^£;R 3 ^ R 4 , R 5 £J:tfR 6 te, El-fcfcttgfto-C, *SfJl^ 

10 SLOi, 5000{g£iUh, J; !J L < tt, 1000(HSF^±t?&S. 

*IB^#fcli, -*t* [3 z] 



r*«t>, r\ R 2 . r\ R 5 to£UY\*. mUkmm<DM%i* ; R Z i^ £S 

20 [(2R, 3R,4S,5R)-3,4-^t KP*->-5-(t K^^^)fh7t Kd-2-7 7 
=yu]-3-^-^y-3,4-v?t Kn^-L^y^^/Vt^t?: K («ft5fcife£ : 3,4-v? 
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ft£7cf2^©i&T\ fc£;ttf, 4-[(2R, 3R,4S,5R)-3,4-^fc Ko*»>-5-(fc Kp 
5 ^r->^ f h 7 t Kn-2-77-^]-3-t^r y-3, h*P-2-t°7 v^^/U 

Kfr«4-LfcMtt©i»rtT\ {(2R,3S,4R,5R)-5-[3-(T5/^/U**r: 
/W)-2-^-=ary-l(2H)-f7^~^]-3,4-^t Kn^>fl^7t Kn-2-77-/W 

tot, -asst [3 z ] ^b^**fett.t©ko*ftiMfc-^©a4-; fcavMiv 

io -jks: [2] ©^***fctt-t©*©RMLtb*^©ta:#fcJ:?), &flcrtr-jR* 

* $ * 5 jjfe « % ft ft ? >r nawffl *s ± / * 7t *>r -hub * 

#36U3#ifcrau ±12© t*7^ * K • t'7 v 5 ^^ y KHW£ 

15 fcfi-fc©£. -1GG£ [3 z] ©fl~&&*fctt*©4&£ x vj^^&m 

JRS: [ly] ti$ti2)f7^M)y KSfilftfcl&ffc* 
L * 5 * x y y^^tf £ £ L I/ \ 

*7b N Mfc-JKS; [3z] ^^-r^^B#©^H*5V^, -®sc 

20 [ 1 v ] 
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V y>»3t^t'*f-KISHH#Cte{k*bii>5it*s#*U\ -JR* [1 v] © 
Ka^— ^SrlUtttWa* t*v^^t*S4#»"Cfc 9 % £ k d-^it [1 y] © 

*JSWOft*W^«JO-OT&54-[(2R.3R,4S,5R)-3,4-^t Kb 
S/-5- ( t K n dp- »>p< ^/w) fh7t Ku-2-7 7 -/V] -3-** V-3, 4- 5? t K a - 

MXfi4 , T-0^^tt(C@nyc:4-[(2R,3R,4S,5R)-3 > 4-v ; t Kn*i/-5-(t Ko 
h7t Ko-2-7 9=A']-3-**y-3,4-^t Kn-2-tf? 

2K«J©SI8WtK:W:* »M^©il**$#R#£ftS£fcfcfc5. L^Lft^fe, 
3893&2llfe1-6fc©©*£©£fe 
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Wx-fif, y?vK x-f'A's n-^PtVV, ^y^atVK n-7*fvK <iV/<?)\>^ 
sec-:/fvK tert-y^*3«t^>^-;V^t*(^C j _ 5 TVU^/Ug^ ; TVV^df 

5 **>\ -ry^njtf*^ n-^F^, -Ty^h^^, sec-y'h*^ tert-7 h 

n-^h^^;^-;K ^ y y h ^rv^/i^^-yK sec-:/ h =*r v^/V/if — ;K 
10 tert-7* h dr-y^7/V/p'-/K 4 - t Ko df-->y h ^*>*A/#=>I/j3 J:tf^>f-/U 

0U*.tf» *f7ur$y» xW5;, y°taif^T?y % ittr/urks* 
yxf;v7$ y 3o«fctfy f^ifA75 /^t'<^^y ^/cfi-y-c j _ 5 T/u^ 

^on^f/K i/^nnif/K h y y p u:n?vWoJ;0y d d/d K7ufc£© 

tn. mm* ^^^-yy^K ^/p^^^^/k *;«*->r7D e/K 

=¥^>^^<b'tDC 3 _ 6 ->y B7M^lt: ; v-y a 7^^*+->Stft, 03*. 
y^ n^df y//t*y4 ^©c 3 _ 6 y ^ d 7^*/>t+ys^ ; ru—^mt 
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ir^v^K ^-/K 7JJ;K t°py/K -YS^yyvK ^7/!J/K ^TV 

y/K -fy^r^y/K ^-y-yy^K I'ysMr-y-yy/K ^u-'^k 
^-/k trny=;K -r^yyy-^^K ^f^yy^/K e^yy-^^K tr 
?yyxvw i,3,4-tW7^y;K 1,2,3-^7^7^!)^, 1,2, 

5 4-f7v?7/y;K 1, 3, 4-f7^7^!)/W 1 , 2, 3 - h V 7/ y 1, 

2,4-hyr/y^, f-rniryy/K t°y>vK f^=/K t°y^-y= 
eyyv^/K t°7-^K ^vu^y^K l, 2, 4- h y t^/k ^>y 
-j-^v^xvk ^o-y^y^w y^:yy? y /k ypy — ;k 'f 
^Ky^/K -Yy^r^Ky^ ^Ky/K -rvyyy^K :/y-;K */y 
io ;k -^y^yy/K yy^-zK i-y^-v-?—^ ^v^-y-yx^, ^t/y 
=>k v'y!)-^, ^xy^y-^v ^yyn^^/K ^7-;k ^^Ky-/w, 
-<y-r^ h*y~/K ^o-y^-^f-yy^ hyrypfy^K f F^/pt'!) 
jr*?=./u % x h 7 y n tr y s: >?xvk y p f y 3-t *?t y p tr y 

?*S—A's h!)7/oey^=;K 'O'XW^yy/K ^yXf7^!J;K 
15 1,2,3,4-f h7tF'o^;y;K ^5^/ Ti,2-b] [1,2,4] MJ 
7 i^xvWs y y s?=/uftif©J; 5 fcSSfclS** J: tflfclWS-?- 

fl^iltf;fc,54>fc< 1 1 1 ooMgf ^tt 5 4 - 6 fcfiM^iS 

^©EMMKfclX te#&#M£©C 1 _ 5 7/v*^>'S£- ; 7;v^/vf^Stli, 

25 Ty-/W-S--C*$n5SSr ; 7^-^7 5 / lilt fcfcjsttf, 7^^7 
5 S»J:U-r.7?-A'T$.S /iif07y-^75yS?r ; ^D7M;U7$;I 

sz&ii^y p^->/u75/#£?©c 3 _ 6 v'y p7^^7^;m ; 7 
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c 2 _ 6 7/u#y^/us, ^yyV/Kbix h>( ^te ¥<dt v 4 £ 

tf= = ?V>r>k T/'f/K y *Js #/U/tf-/nb L< (2:7 p-f /ugft £'<Dlf 
v"b L< 1*7° n W-W-^t'OC 2 -6 T ' u #^'<^~ :3 r^'^ *<>V>( 
jr*~s, TJ^JVir^'y^ t*P y vV #/v**=/U;*-3rv'fc U< tt^n^yw^i/ 
tf-^-S'Sttt, 7tt;iJ2\ :7^/u*/u*^/U;^>;i3 < fctfp- h/um>*,u;fc- 

10 yb^-^rv', ^ fvU J* /U*—/U n- 7°o tVU^yl'/f:— yU^-^r i/, y 

^*/U2fc~/U;t^>\ n-^fvU^/U;*;^ /U^df^ 4 VffjVK^-fc — 
/V$-*ris, sec-:7'5vU;*/U*— /U;^=>rv\ tert-y^vU^/Utf^/U ^ 

15 MMf5*c©-flS:3:4\ R 1 (0\fy ^^M^U^t Ltd, ^n^>JB 
?;tKn^ 7/U=**>, 7^A^-Jt s T y -/K 75 / *fcl*7/Mr 

t <kt^7/U3-/u£;fcfi7/U>7;~/uS ; p7/U=*-/uS ; t Kn ; T/U 

; */^n7M^->S ; 7/Up=3r>#/U;tf-/i'S ; p'/io&T'hS ; 

20 ry— /uST-e&^ft-ck.fcv^/u^/u^s : zy— /us ; 7y-w-> 

I;7!i -/W^^-S ; T y -/U7 ^1; ->7/I 7^gfl^ 
$nrv>ttJ;^75Vi ; 7M;i/7 5/ S ; ^dJM^^I; 7*> 
/uS ; #/u#3r^/uS ; #/u^-Y/uS ; ^jfc/u^E-'f/uS ; 7/u=¥/u#/w< 

25 flllftLTV^Tt J:v\ 

R z ©t Kp*->/US©#«S*fcttfi&S£ LTtl, fcifctf, S&$*vf 
l t 'J; V VT ->/US, (SiSiT/U = # 5/*yU#=^S*S <fc U*7 ->/V^-# vZ/U^/U 

Sft^W S>ft, J:0JWW5fcMu T-fe^/K 7*d^=/k '<i"!f/u % ^ 
y'-T/K kV<D-T/K 2-7?;7tf/K 2-7% J -fu t°^/K 2-7$ 
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i/tul'tf— JK tert-y h * ■y#/l'#-/K 4-t Kd^F^>^-;V 

K p df v^S (Dim* it «WS*3 <fc R ©£3ltt&#T fc#m $tl5S^LT 
ft, 0!l;Ui, 4 ^r-f^^^-^Ky— (Progress in 

Medicinal Chemistry) , f|34#, Jglll-147JC (1997^) . • iNf rc 

• k*— • (Elsevier Science B.V.) jSXXfti H/ h y x WVl"Jr 5 
15 ^ h y — (Current Medicinal Chemistry) % ^7# % ^995-1039H (2000^) {C 
IE« £ 2xT ^ S £ 9 ft y L < te* * * >M<Dim&* t. ff b 

20 ^^if07Jf - hg ; h y * o^*^3&^©^n=c-^S ; T-fe^A'* 

y^^w^;K -ry^y^^v'^^K ^w-y^^yy^K -ry^ 
i^y^^^yy 5vk t^p^yi^^v^^vu, l-t^p-ov;*-:*-^^^ 

25 :/vvk -<y7°n t^^^v^^vvK y^y^^y^vvK ^y/f 

:7°p f^^^fvK ^fy7 , Dt't^Wx^K ^yyi^tf^/K 

-y y -ft- y ^^^vk u y /v^^fvK -< ^ y ^^^vv, tv< 
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7d-77t>7^- If, tKD7-f, 7;nF*D7- If, h7V77^t 

$7t, • te?£li, fc£;il:£, * ? if, 
10 if, J*^ K*** F7>^7x7- if, 5' -^^ VOr=}-tf— lftj:t*(D* 

15 U#5-f-<TOS£^, fliRtf, >fvK ^c^U, n-^PtV^, VT'a bVK 
1, l-v^/K/n tVK n-^^U*5j:t;tert-yf-^^O<g:0T^^5 ; 
^*5J: *}-J\st£k*<D7 y— yUg ; "OvvK S?7;c=/k*?vK hy 

$>£1?2-t h7 t Kn7 7-^<i:'(D^^^ll^:S ; 2, 2, 2- hy 
ncx^uft ^O^n - to7^=¥^S ; 2 - ( h V * ^vUv' y ,V) zc^jufj: 
k*<om&T;i<*;\'i/}) juyji'*/^ ; Tir h^-V^fvK :/a hf^/M-^^ 

mTJ^^m ; ^>^^-»f;W£i'©7;v-fi®7^3^v'-||U7;^ 
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1 -V* 9vW- 2 -7°n-<-/K 3 -y< ?vV- 3 -^-yKfeitfT y -ynfc ^ 
5 tVU~> U yK S/xfvH' y :/n tTyu^ y A\ tert- z/^yi^y- ^jVi/ \) jv, 

10 b^ri/^/Wtf^K ^<>v : -/U^-^i/^7/W7^=/V, p-— h v<yi?jUsj-*ci/j)/V7$ 
~yK o-^n^^i^yV^i^yl^^yK v 5 -, h V -) ^dd7 

ir^vK M)7/i'tP7tf/K ^^yUTir^yK *yi"$A\ 7ir=?vK 
yVyK tert-T ^yl'^v'^yl'Jj^yK tert-:/ h^v^yUjtf^yK p-y h*r 
^^vJ/U^-^f«>*^#=/K 3,4-v^ b^-^-O-^^-^-^yu^^u, 

15 4- (7i-/i/7y') ^^vVl^^-C^yUtf-yK 2 -7)V-7 ^) )VHr^ ! yfs )Vifs 
=. yU, v?7^-yU> b^t/^ybjjf— yv v 1 , 1 - v?^ ffr-fu yHj?=./V, 
-< yy'ozKdrv'^yWf— yK y^n-YyK *^v^yK 77=yK p^CvvK 1 
-T^-v^^y^^^yu^yi'fcJiOfS y y^^^yu**— yv/iifor 

20 £; 2-= ho7x-/W*5J:t;2, 4 - f o 7 x=/i/f t4 if ©7 !l - 
yi'^S ; y ^^^yu^-yu*3«fcU J p-hyu^>^y^=yu^i:*c^Ty^^- 1 b L 
< \*TU— 7s ; N,N-7^W^y;f UW^0^-figl7 

yv^yUTS J -(Sary^y x^S ; ^^y t>V 2-t Kp^-^-7!)t 
>\ 2-t Kadf>'-5-^DD-Ov ? yr^4oJ;ty t 2-t Ko^-->-i -^-7 

25 t-ivti-wbwr fr- i&mr^y^^M ; 3-t Ko*->-4-try 
^f-^^*ir©^aanii3mt*T/u*i;^a ; ^n^^yrv. 2-^ h 

^^y>7jf=.yP^^ n^->y =f^ s 2 -a: h^#yl'#-ybv'y n^^y-r 
>\ 2 -7-fef-yV^ D-^^ri/y T^^ctt^S, 3-^^fyU-5-^-^->v'^ 
o^^>>y 'fVti.Wt vta,* UfVl ; ^7a=yV*^*yyV*3«t^v f ^> 



WO 03/015798 PCT/JP02/08250 

15 

S; 5-yfVl"- 2-t*V-2H- 1 , 3 - v^=* y— 4 A— y ^ 

^t'(D^mmmmm^.T^jum tibmz. v y y ^/i^y^^aar^ 

tf'frS/j&A'jfcs. yK 4-:/n^^>:^;*^#/V#tt/u, 4 h^iy^Cyv? 
/^^«>*/^— 3, 4-^y h^^^/U^i^/M^/V, y 
#/UJ#tt/i^ at h^v^^/tfn /K tert-:/ h dp- Vj&A'JJ? 1,1-S^y^ 

io ^P^^^dfn/u, yy°Djjf^^yU/i?tt^ ^y^t^->*;i/# 
/k 2, 2, 2- h y ^n^i h^r^yu^tt^ 2- (hyy^/K/y^) 

^•>^;Uj]f-^ N 2- (7i-WM= /V) at h ^ri^yVjtf^K 2- (hy 

15 l-ryv^^^^/fcvK tf-^^r'>^yv^=/u % ry/^^v* 

)V$=.;V, 8 yyP^-dr^^^/^^.yi', T-fc^vK Jjvl^/K ^nojtf 
/K v?^nP7tf;K FU^anTtf/K MJ7/^P7tf/K yh^i/ 

20 y?vK tert-T^K 2, 2, 2 - h y y n aai^vkfe it>*2 - V V ^ ^/Ui/V 
A>x. ! ?ji>t£i?<DlSMTj\'*A>& ; 7!);^^(OttWt;H ; -<>^ % p - 
;>< b*v"<>^K 3, 4-i?y b^v^O^/K ^7?.^^^ «fctf h y 
i*<D7;V-{£$7Vi'3 i yUg ;7h7tKn7!J/K x h 7 fc Kn f 7 tt,u 
*5«fctfx h7t Kn^K , 7=^ft^©^»*fe«ttJ 5 ^«Jt«[*StSai ; y h=¥ 

25 fyfvK >^ft^f/K 'O^^Wf^, 2-y b^>o: h^i^y 

2, 2, 2- h y y ppif^«>^f;K 2- (hy^^~>y/w 

yP^^-jo«kt/Ty-yv-^yu*3./i.g ; ftfeWc h D >f/i/S/P^ h y ttf- 
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/u y v /k h v << y 7 p tvu-> y /k 5?= ?vwr y p y *k tert - y^ 1 

5 fyftifroiaTMDr^S, y ^v/y^u^^iS^/i^ 

7^1)7^ l, i. 3, 3-t h7-< y7°p tvu-y^o^^-y^y^^o 

^ ; t Ko^'WK TA'a*^ 7/^^^ 7 y — 7 5/ Stli7M 
10 yur$ ySffflfe^ixt'^'C'lxtv^T/^yV'S ; ^ny/7MM ; 7A"Jr— 
; i/^o7WS ; t Kn^v^uS ; 7/V= =*•*>£ ; •>^o7A= i r/V^ 

J:^T^*/u^« ; 7 y -^S ; 7 ]) -frtt'sm ; 7 y -jv^-irm ; 7 y - 
;V7-;/i; ->7yi ;-Fni; Ti/fr&ZW&ZhX^X^&^T 5 y £ ; 
15 TA'itA'T 5 / £ ; i/^7^7 5 / £ ; 7 vvvg ; ^/u^^^vS ; 5>)V 

5 — o#±<De&£-eg& $ jit v ^-ct. i v \ 

20 7/1^1^ 7/»"Jr=A*» ^oyyr^^S*5J:u^3feai^Sd»p>3ltitL* 

-Jtt* Ci] &«fctf-j&5£ [2] ©^-S-teotttt LTtt, iI3t*obftT^S7 
5;iftifOtStti*fcHt Kb*^, ***y;K L< fl* 
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-jR* [1] , [lv], [lw], Clx], Ely], [l,], 
[2] *3j;tf [3 z] ©{b-g-tl^/cfi^om^ioV^-r. gftft: 3t*H 

95 <z> * ju xmuamts * # / * it wet * << t & 5 * 

15 A>* 4 CMtffi^-Ol^ EfflJffifc'M/l';*, tfytf-'M-A'*, ia-ij?^/^^ 
•OK*, ^^>T/u^ x B&M&VJ/i'X, 

CfflJTjfc'M/l'*, EWKtMA'^ XVI-tJAsX, M-*^*, 3^ 

*y^#!!>^A'^, a^^w, 7K^i4p^^i7-r/u^, s^i>-r/u 

7 y-^Sft^^/u^, 7^D^-ryv^ x B^JH^^yu^, H 
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< W\ tIc*!*^ 7j/*JB^ ife^^W bft, cfc t) $ L< tis * 

*t<«> 7±^m, *A'tf*i'*?-fi'm&mtrbti* xvzbiz. 

10 ^*^Wft£;h/0*Tt>J:^fc Kn^^S^tf £>ft> «fc.9$f£L<»4, tK 

R 4Z jo±t>'R 6Z lcijo(t5^ UME&g£ LTI4, R 4 *5J;I>*R 6 T*I5«L 
/ct^^©g^S(cJ!)D^. R 4Z &4tfR 6Z #-3£l£ftoTg&£;h,-C^-t'i> 
15 i^y^i^Sd^lffca-iS. 

p^/wga^tf fen, 4D#*L<(4. #&£*vc^-ci>4^7$yg-eg& 

^n^/M-3r->p< ^vvS-cfilfeSft-ti^Tfc 4v*fc Kp^v^Sa^f k*K 
4 9 £"bt£#£L<l4, T$y ftTV^Tfc J: W y^WK 7-fe5vu 

* fc i4 ^ y -r A>mvm& * nr ^ r t 4 v * t k d * \f & n s . 

25 -O^^y^K 1 - tV<n^yV^-^Vi^/^fcl4S- tV<p^yU- 2 -f" 
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t LTI1 -$3& [3 z' ] 



HO 




[3zT 



ft o TTKUm^ t> t < 14 1 K o * 'yjx^mmt. it (4 R b £ J: R c . & o 



4.<?#£L<I4, -^[3z'j K^TTR 8 ,. R b *54^R c ^m^^ 

Elf, B§^4^tLmWT(DS*^^-r-5 0 
10 Ac : Tir?VK Bz Me : ^ 5vK Et : x.f-/V 




BzO 



OBz 



^N^COOMe 




15 



BzO 



OBz 
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«¥ ° HO OH IT ° HO OH 



CONH 2 



CI^N^CON^ 
N^O 



.N^CONH. 

(X O grNyCONHj 



"Cm" ° H hKh 

COOMe 

.N_CONH 2 CI^.N Y CONH 2 F^I^CON^ 

HO^ ° HO^ ° HO«^ 0 

HO OH HO OH HO OH 

Me^N^CONH, vJs^,N^,CONH 2 jfyCONHj 

HO^ 0 HO-yf 0 HO^ ° 

HO OH HO OH OH 

.N^CONH, .N^CONH 2 Fy* CONH 2 

AcO^ ° BzO^ 0 AcO^Jf ° 

AcO OAc BzO OBz AcO OAc 
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N v CONH 2 ll\ Cl^hLXONH, 



^NjCONH, 



AcO OAc HO OH 



f N^CONH 2 f N Y CONH 2 .N Y CONH 2 

HO-^J ° AcO^ 0 BzO^ N ° 

AcO OAc HO OH HO OH 



F^,N_CONH- CI^N^CONH. F^N^CONH, 

HO^ ° AcO^ 0 BzO^ ° 

AcO OAc HO OH HO OH 



O O O O o / 

Ctfr (W < N xV 

AcO-y^ o Ac0 ->^ o Ac0 -y>* A o 

AcO OAc AcO OAc HO OH 

o r C00H o c coc 

( N X^H ° H ( N X^H C 

HO OH HO OH 



COOEt 
COOEt 



HO' 



ff jyMNH, jyXJNH, ff ^CONH, 

H^vAo^O H 2Nv A 0 ^^0 H 2 NyV^° 
HO OH HO OH HO OH 
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NH NH NH O 

rV 1 ™* r s^nhac fx Br 

HO^Jf X ° HO^^° HO^J^ 0 

HO OH HO OH HO OH 

/u . ^ (Antiviral Research) % fg24#, fg69-77H (1994^) ; 7^ 

/<4y,V ■ lr*X h 'J- (Antiviral Chemistry) . ^9#, ^389-4021: (1998 
^) ; TvU • *7 • 'rXZlJX' • yifair^"- • /<— =*rV • h^^f-'^v^a 

> (J. Chem. Soc. PERKIN TRANS. ) , !&1239-1245|t (1993^) 

10 fS5770725^#<t*#W'<bft5 o sWSWfll'&fcrtU Mx.\t, 0#*{C^-T®! 

im&fe i ] 




Z 2 2? 
[2a] 

15 *5«}:t>*z 4 te, W-4fel4«ot, tK^^ #S£ftTv^t Kp^^S 
£^1"„ fiU Z 1 , Z 2 . Z 3 i5J:0Z 4 ^*DV^-C2i@^±©^^o/c^^Jl 

(a) -UK [2a] ©{fc£**fctt:-t©tttt, C3a] ©te£^£/cte 

#J;ttf, g4)K%ft{b¥Eltl& B22#, m3!3-438M (1992#) K1B 



20 
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®<D%m\cBCX, (l) »8J©#£Tfc3V^i*#£T> 9>m<tMbK& 
7VHB ; Tir h y /u/«ei:'<D- h y^ujg ; N.N-^f/^UAT 5 K 

io £©*/m?*$/ m ; y >s? h y x^&^oy >$?«x/ufi&e>u^fc' > y ^ 

rvHg ; S,S' -v ; 7x^;U^7*D>!^x-h • ; t/v'^D^->/i / 7y 

* y ,w P-»N— L -77^- h ft if© y Ztfmtf (bti% 0 

V>&<m<0®.m&lt* [3 a] ©^ft*fcJ4-t©iStStLT, 

K * if © T l" V* /U# > fc&fc J; Xf y ^ ^tert-y" 5vl^ ^ £ A ^ 
oy KftifomSfSftifdS^lf^ ^^f>»#ttffflLTUl\ gsTJD 

jSioftfflfin, [3 a] ©^**fc»**©ii[k:»ur» mwuixh 

25 % #*L<Ht, l.0^5.0flBF*/u-cfcnwrj:v\ 

C©KJ£fi, iiHr, -50-170^, »tL<li, 0~100tT\ l^-~72B#ra, & 



WO 03/015798 PCT/JP02/08250 

24 

tf*isu><tet'(D%%mmk7kmm; v**-*^ Th?t ko7 7>, 7-y 

^— ; 7-fe h- h y^ifOn h y/p® ; N,N-^W;^7$ K 
*5J:tfN,N-S?>?vu7-fc h7 5 K4^©7 5 KtS ; ^^^^**'>K4 

ttzvmv *mm.{titotf*tfbti&. ^.v>mitm<D^mm\t s [3a] 

oft^4fcl«ofii::*tLt, «Jt*/H2Lks #*L<r±, 1.0-3. Offipt/VT-fc 

w*tz\zz<DmzztLx, m*A>$Lk?htitix < . »* l< i. 0-5. ofgHt 
&mtfmtrbti&. mmi^mm^ [3 a] (Dit&totnt&zomz 

MLX. m*fr$k±X'h1n\fSL<, #*L<«\ i.o~5.o«*/u-c&JxtfJ:v\ 

lOfiOSll, iiHf, -78-10010, jffSKli, -50~50'CT\ l#~24ll#ffl % 
25 [Mit&2] 
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ritf, r\ r 2 , z\ z'\ z z ii^z A \mutmm(DM^ r 10 

5 S£* ; XlZ^v7>W^Z?F-to J 

[2 b] ^b^^fcfi^O^tt, -jftsSC [3 b] Ofc£^£7tli^tf> 
^Sr-flSzt [6 a] T^ftSlt-^i:, #J;ttf. i^-^rvu • • /^jis 
■f)V>T 5 X YV — (Journal of Medicinal Chemistry) , ^37^ N ^3902~3909 

H (1994^) {rfEto^&{^CT, SJtS-f-5rt^J;t)#<5C:i:^-e#5 e 

1^>\ fF7tKn77>, T-y— yU, v^oi^W^^y 3— yW^^Voiw.^- 
y^.tt/^^ ?vMrn y/U^&^O^— x/l^I ; Tir h= h y /U^<lf(D- h y /V 
15 ^ ; N,N-^y. ^VT-fe hT 5 K^if©7 5 Kffi ; ^^y-/K ^*y-/Wo 

[6 a] tfMk^fete, [3b] ©^*fett^©ti:^Lt, 

20 ^^^±T*fcix«ct < , L< tel. 0-3. m*'l<Xfotl\t&\,\ 

£©R£fi, iiS, 0~170'C, ff*L<tt, 20~120 t CT*, 5£~24B5RJ, 
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[ 2a l [2c] 



r\ r 2 , r\ r\ r 5 , r 6 x r\ r 8 x z\ Z 2 , Z 3 *5«t 
tfZ 4 tt, tul2i:^wS*^-r e j 

[2 c] ^b^^Ttfi^O^lt, '-teS; [2 a J ^b-g^fcf^cD 

io y /ufc t*<D- h V si>m ; N, N — v 5 ;* ^vKT-fe h T 5 Kfc <t*©X 5: ; > ^ y 

-mu±fe& Lxmm l -c ct ^. 

15 ix5^^ffl-r^J;<, &£L<i3\ "t" h ^ A ^ h ^f- -> K, 7>*-7tf 

tcxhVy^-M^yj^'tyWJ* (o) ^^co^^^^^i^ctt/h y 

^m^T*S!ittT'b«tV\ »^J<D^4fi, [2 a] (Dit^Vo 

^(Df&i&mfcl&te. -50~170°C, £?£L<f;£, -20~100 < CT% 
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[«fc4] 




ra;<K r\ r\ r 8 , z 1 , z 2 , z 3 *5«tifz 4 tt, tttztffiMom* 

5 Sr ; R 2a ht, Ti/A>m&f*tc J 

[2d] ©{fc-£*s$fctt*©£tt % -«5£ [2 a * ] (Dlk&mttcfcZ 

<Di&%, mx.t£. mmmmt^mm. mim* 31137-151, i66~i69w (1992 

¥) , v>ir— ^ • • p< x-r v'^'Jr $ ^ MJ — (Journal of Medicinal 
Chemistry) , Jj|44#, ^777~786JC (2001^) , 4$KI¥l0-1950754§-fc:fE#© 

^ * V, ? n d ^A*3 J: tfi^ nni?y/i ^©/n d • N, N- 

20 ^ ; N- (tert-y* h^r^/V/KnyU) - L V W«£ fO^S £ftfc7 5 / R 

1,1' -#/UjJ?^US^ ZW-jWtXoj $£V-/HK ; Mp^/I^ 
jVtfs^m.^* y-J^W* h U\Z- N, N - ^/UT-fe * 5 Ki? y ?yU7"fc ? — /Uft 
^©7 5 K7ir*-A*#3Stfe>jh,3. rftfett, Krt?»rtT?«3tLTt>J:V\ 



WO 03/015798 PCT/JP02/08250 

28 

7*sMm<D&mmt, -fB& [2a'] (Dik&m^MLX, &**u±. 
L<te, i.0~2.o^/Mg/8-f*tlf <fcv\ 

TK^t-^hy^A, ^y r^JUert-^ b*->h\ y ^A*3j;t>*^7K^^ 

5 h y ?i»ft^#*tf £>ft5„ M^JW^ffi*«, [2a'] 
#£L<W:, 1.0~2.0f^^M-rix{i* c tV\ 

tiz> 0 mmKD&mn*, -asst [2a' ] ©^^^stL-c^/uei±, 

10 L<fi, l.0~2.0te*/H&fB1"*US<fcV N o 




[2e] <Dit^mHtz\tt<Dm*. -JR* [7b] Ofl^fcSfcH:-?:© 
tfiRtf, Sg4)fcl&l!Mfc#»I& &22g. ^371-424M (1992^) J8j:ttt?* 
— • • * x WvU* $ ^ h y - (J. Med. Chem. ) , %?>m, Jf|1372- 
20 1379M (1995^) \Z.%H&<Djjm\zm£X , ^WJ©#^ET*>5^tt^#ST. K 
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y/U^f(D- hy/^ ; N, N-y^f/^i75 K*5<fc tf.N, N- J?* fvUT 

^d^7i;-;K 4-^pd7x;-;K S- (2-t K n dp- >o: 
10 fcV<n3L- bfei-VS- (4- t KD.df^7'^) ^-tfvf VZf^V— \*t£¥<DT 

il£ 0 £J&#J<D{£fflI;te, -J&it [7b] ©<t^£7ite^(Di£f^LT, ^ 

^©£]£T-fflv^;?x5^JD#J£ Ltli, #J;ttf, 3££<ty a £-fb:f- h y £ 
15 A^if(D^D<>-'>^#, ; i -p<5vi"f 5^^-y^l, l ' 

* 7 4 >m ; 2,4,6-hy^y7 p D tVWOif a y K* if(DT 

20 i/$M.?tiv h'teiftDmmmtfmtfbti. ^Hbmm^xmmLxh^\ 
mtimo&mmiz, [7 b] ©fc£*£fci4-t©£teafrL"c\ o.oi~iom 

-<*>K/£tt\ mt. -50-170'C, flP*L<«\ 0~100*tT\ l#~72B#p B l » 
*t<tt, 5^~24NPWHlt-tixtf«t^. 
25 [fi£&6] 
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r5£<J\ R\ R 2 , R\ R 8 , Z 1 , Z 2 , Z 3 , Z 4 i$£tfiYiZ, ftffitm 

-l&st [2 i] <^fc^£fcii^oikfi3:. [3 i] fa-fco 




10 -«!5£ [2 j ] ©ft^**fct4*©tl[tt, [3 j ] 0{bfrtt*fctt«t© 




15 Z 4 fc<tt>'Yfi, WI2i:IBI*©*!ftSr5%i-. J 

-#5fc [2 k] ©ffcfrttSfctt-tCttKi, [2 i] oft^«jStfit© 
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[«3tfe9] 




[21] [ 2m ] 



ra;«k r\ r 2 \ r 7 , r\ z \ z\ z\ z 4 x£vy^ matm 

5 [2m] ©ffc£to*fcfi*:©£W\ -JR* [2 I] (Dit^VoZtcteZO 

fcfc, [3 a], [3 e] [3 f ] (D{t^^tHt^b(D^(D 




r\ r 2 , z\ z 2 , z 3 ^j:t>*z 4 ii, ifflfB*E«©s*£ ; 
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Z 7 *s«fctfZ 8 l;£, lRl-*fcttft4or**iR : ?-t>L<»i«ai$Jifct Ko*'> 
^S* ; Z^izkaftW^fcLOifc Kn ; Z 1C \ z 1 \ 
Z 1 ^itfZ 1 3 \t. H-SfcliH^ot, L< lit Ko^^;H 

£^i"o J 

5 (a) -« [3 f ] ©<t£4fc$fctt:-t©tttt % -jftS: [4 b] ©fl2<£*Sfcra 

*©&*, (i) a#fUffl*n6*>yA^kftK:j:9, wm\<D&&Thz^ti.& 

#&T, -ASS; [4 a] ©fc£4b*fctt-t©ttteBi*Lfc« 4 (2) [6 

io ^ne>©»&-c«[ffl$n5*aiUTtt, s/stai&£P&.Ri£$ftv^©T-fc 

- h y;Vftif©= h y;MSH ; N.N-^fM^T^ K*JJ:tfN,N-^f- 
15 A'T'-fe h T 5 Kft if ©T ^ KW ; fvU*/W* * -> K& if ©*/w* * > KIS ; 

f" * n d */UA*3 «fc S?* d n >fc if ©/n p ff Wt#HbkHf S 

20 1, 1, 3. 3, 3-^*-^>^/V5?'>7lf^ N,0-t** (HJ^f/US/JI^) T 

-fehT^ Kisitwt-fkhyy^s/y/pft^is**/ fens, *©&ffi*te, -j» 

* [4 b] ©^ft*fctt*©a[^LTx ZMtls S?*-/HsA±"?fcftfi «fc < , 
#£L<»i, 1. 0-^-10. OffiF*A'-CfcntfJ:v\ 

25 b;h,5. -t©teffl*tt\ [4 b] ©fc-g-fc* £«*©££# L"C\ 

Ztl^tl, 0. 01-10. Ott^/UTfciltf J: < x #*L<WU 0. 05-5. Ofg^/UT-fc 

r©&/&tt, a*, 0-200^C, fr£L<li % 0-150^-?, 55>~24NfM % 
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(2) (Dfcfc\Z&\,^X&%£hZ>-®& [6b] ©^«J*fett-t<D*©«[ffl 
Stt, -ffitS: [4 a] ©{fc^£fcte*:©&(£*fLT, 0.5-10ffiP^UT-fciLtf 

5 y/uM)7;^n^^y7M^ &{fc*X (IV) % (IV) :fcj;t>* 

Ml^^i'^fif bin. Z<o®imm\*. -«5£ [4 a] ©fc*tt*fctt*©ill 

^©ixJ&fi, 3$, O-lOOt, ff*L<tt; 0~50*C-C\ 1^-72^, 
10 L<fi. 5»-24B*n0lttfi-«ltfJ:V\ 

(b) [3 e] '©fl:£4!s£fcM:-t©*ltt, [3 f ] ©{k^Jfeifc 

Wt*©£*JB wt\ tHigjSfe 3 ©#&{:: Lfca«>>TJSE;£*5 r: £ 1 «t 5 #5 r t 
&X%%. 

(c) -jRS; [3 a] ©ffc£Jft£fcra:*:©t&fi, [3 e] ©-{fc^&fc 

^fczft^flS ; S^**f" > s f l>7tKD77>, T — y— 

y /nfc <b'©- b y ;um ; N, N- >>y ^/ur-fe NT 5 K4 1*©7 $ K£ ; y y y 

25 zofcfcx-m^inz&mte. t Kp=¥v-^s©^ic-^nffivNbn-5^ 

JHitt, [3e] ©{b-a-tl^7=:{i^©^{c:^LT, «*/l/JK±* &£L< 
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0.01~10ffiF*A\ »St<lt 0.05-^10ffiPt/l'-C*)Jx«J:V\ 
5 Z(DRJ&its -50-17010, #&L<tt» 0~150t:-C% 1#~24M, # 

*U<tt, 5^~lO««1-tLffj;v\ 
— JK* C4b] T?£$ft£fc£ft*fcli*ix*>a>JfiM:, rfTlRfirottAfc J; •? A 

10 fi\ * — 1- A" - * 7 - T * l) # ^ • >r 5 ii a* • y -> r ^ — 

(J.Am.Chem.Soc. ) , #7l£ % g78K (1949^) ; |^^78^, Sg242-244H 
(1956^) ; + — ' • Dt^y^ • >T % X h y — 

(J. Heterocycl. Chem. ) „ $Rl5g»4-§\ H665-670H (1978¥) ; 9 J*—tA> • 
^ • y^aiT 1 ^— (J. Chem. Soc. ) , ^1379H (1955^) ; 

15 Wm5597823-§- ; B^I^WOOO/10569-i-^^^if e>n^ 0 

[3b] <D4k&m$.tc\$z*ib<D&<Dmmmc^"xmwi-z>o 
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R 9 fiT/P*/ug£ ; R 1 , R 2 , R 12 , R 1 3 , z\ Z 2 . z\ 
z\ Z 5 , Z\ Z 7 , Z 8 , Z 9 , Z 10 . Z 11 , Z 12 ,Z 13 :fcj;tfXI*, 

5 (a) — jRS: [3h] ©{k^4fcl4^<0tttt, — jftiC [4d] (Oit^m^tc 

(b) [3g] 0flr£*4fctt-t©«HA, [3h] ©ffc£fc*fc 
10 #5. 

(c) [3d] o^**fctt-toa[tt, -iRs: [3 g ] (Dft&miz-k. 

(d) -|R5t [3c] -j®5S [3d] <D\\L%m%t. 
15 tt*©ai«:«itf, £4JK£SMfc^»&, mi9^> !|416~482H (1992^) K1E 
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1- y Ml b*<D - h y /MSB ; N, N - i?> A 7 5 K*3 J: tfN, N - v?7< 

10 • KftifOT^/fc^v- Kf^bu:^^^ 

n?^ 3*<(bMMk ^b7hy a^^y^A, & 

fb3J<ofcffl*:Wu -JRS: [3d] ©fb^STt^O&KfcfLT, l-^50ffiHt/u, 

Vtt&m -.mthV* f-AsfJ m. 9vl^*>n *-y- W«£ Jfo-jrvf 

v>e>ix5SSjo»J©ftffll:l4, -ft* [3d] <^b^£7tte^»&{c#LT, * 
25 ft^tl, 0.01-lOjg^K fr£L<te, O.l-lOffif^'Cfciltf.tV^ 

-80-170^ $J£L<tt, -80~100°CT\ 1#~72«*M % 
#£L<Mu 5^~48I^KIII»i-4xtf«tl\ 

(2) O^r&^ioVNT, ^*>*a^^yWbORJ67?ltffi$Jl5»fltt UT 
{4, ^t-^W^S^$^V x t)OT-fett«<|#lcPS^$^L/ c ci,^, #J;tfcf> -<> 
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ttx &fcy * ig{tp- <b'©^ o rtsfca/yji 

15 l~20f£*-/K #£L<fi, 1.0~5.0^^/U-Cfon««tV\ 

ft ar©aa&&***ff en, r n b &-mz izti.-msi±&& Lx&m lt t> * v > e 
20 z(Dm>x-m^btiz>«mm<D$immi-z. -«st [3d] ©fb&&* 

i^tr, -tii-en, o.oi-2ofls*/K #£L<-tt, o.i-iof&^u-cfcntfj: 

^©KJftfi, ii^, -80~100t, #*L<tt, -20~50 C CT% l#~24B#ra, 
»*L<f± % 5^l2B*IW«i-ntfJ:v\ 

25 ^py^bosjts-cffiffi^nssiKt t-m, K^s«#*x^$ft^t© 
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5 ti^, 

*tfbns, ^o^^ftfflottffl*^ [3d] (Difr&Vdttcit^cDmz 

10 2tLT, 1~50{^E-/K #*L<tt, l~20flF*>VC*>^tfJ:-lV 

w©EJ£tt, ii^x -80~170t:, #*L,<tt, -80~100 t CT\ i#~72B#RK 
#£L<tt, 5^~12l^ra^Jifii-JxtfJ:V\ 
(e) [3 b] ©tt£4&$fctt*©Jfitt, [3 c] fctt 

ISA:**® ; ^k^^u>, * op*>UA7!tif©/Nn^X^bK*a ; 5?** 
.ffl-ftitf J: < , rn^ftlitt, [3 c] ©fc£4fc£ fete* L 
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-MB* C3c] (Dfc&y&tcteZiDmmLX, 0.01~100{£*/K 
fit. t < tt v 0. 01~20te*/V-Cfc*ltf J;V v 

5 :cg(5tt 4 aff, -ioo~250t\ #£L<te, -rs-ioorT', i#~72u#|^ 
#*L<«u 30^~50NFiaj«-riitfJ:v\ 
-AS* [4d] -C*$nS{k^4fc*7ttt-ttLf>Oifitt % rfTfiS D B BO^AHJ;0A 

10 —Ax* [4 b] ©kit^jfeT-^ LfcX»iSp»f btb-5 0 

-«* [7b] ©fk^*fctt^©^©S!|5tfe{co^TgfePJ-r5c 
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rsfcek r\ r 2 , r\ r\ r 5 , r 6 , r 9 , z\ z 2 , z 3 ^«t^z 4 
it, mfitmm(D^^ir 0 j 

(a) -jftS [8d] <D<k<&V!>t.lL\*%<DmZ, -jfcsS; [8 a] ©<fr&tt*.fc«t 

(b) -jftS: [7b] <Bte£-&$fcfi*-©J£tt, -jR* [8d] Ofb&to*fctt 

(e) ©^iCLfc^otTU'^^, fcU<»4, (2) M£-feB (e) © 
10 ^ifeiaitj55ot7$ KfcS-frfc&fc, «3ift3©*ife»CUfc#oTII«ftfl|-t-5 
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(c) [8 b] ©fb&&*fctt*©:£tt, -#5S [8 c] fcu 

5 (d) [8 f] <D{t&va$.tzi*z<Dm-i, [8 b] <D4t&m*m^ 

-«5£ [8a] *5«tV-J»S: [8b' ] C^**fct4tixf>©a[©« 
[JKtfeDD. 




[9c] [9fl [8bl 



r\ r\ r 9 , r 12 , r 13 , z\ z\ z 8 i3m 4 tt, jtftis 

(a) [8 a] ©fk#**fc»^©ttt4, [9 a] ©ft-&**fctt 
15 *©Jfi&ffl^t\ ^at&B (a) O^SHCftoT, [l 0a] ©fl;-&fc*fc 

(b) [8b' ] ©ffc£fc*fcli*©fitt % -jftSC [9 c] ©fc£4fc*fc 

te*<»&zm^x. mmm (a) o^ot, -jksc [io a ] ©a^** 

fc fit * ©& t s & $ * 6 w k \z X 9 ft -5 r. t # # 5 0 

20 [].0a] ©^«s*fcfi-5:Oifi©jKaife{co^TSIiWi-S. 

[3S£ftE] 
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[10b] [10c] [10a] 



R 9 . R 13 , z\ Z 2 , Z 3 , z\ Z 1C \ Z 11 . Z 12 *5«t^ 

z 13 te. frfBil?i«oic!*^-r. J 

5 ( a ) -«5£ [10c] ©<ffr£4fc£fcli-t©4&tt. -fesS [10b] ©ft*** 

(b) — ««; [i o a] ©fc£**fctt*©*wt, [10 c] ©te-g-^j* 

10 (J. Org. Chem. ) N £55g % H3853-3857H (199050 lC|B*©#fcfcfc2|lCTlHfc 

y^jo ckt/v^ 5vHr n y;v;/& ^©jc— TvHi ; r-ir h =. h y if ©~ h y M 

m ; N, N - f-^T-t h T 5 h'tt k*<DT ^ Kg ; y * 7 — /K ^y y — A'iS 
20 JBLT*>«fcV\ 

w©^JC&(CjoV^TK^(CfflV^t>nSS^Jtt, 7^ h-^©»#T-C©t 

K^^©«S«K ; **fcif©^n^>fl:<£4& ; EJHt^y >\ * a d h y 

25 y ^7"^ i:'©^^ it/f 1 7 x ; -;u > y f-A^f-^r h V y ^vi^ 
**£©^;ttfc£tt#¥tf$>ft£. -t©^ffl*tt, [i oc] ©*b#4fe* 
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ftmom^MLx. ^nm, i-2oi^juxhtn^x < , #*u<ia, i~io 
t<fi, 3o^~24B#F a m^-rn^j:v\ 

^^^3>a^^i/ 3 y (J. Chem. Soc. , Chem. Coramun. ) ^40-41 H (1989^) 

^tmztittmzmcxmzztfrxzz,, 
%m*xhzik&!to<Dit¥tt&f&m\z.^xmtz>* 

io [KJKfeF] 



r*«K r\ r 2 , r\ r\ r\ r\ z\ Z 2 , Z 3 , Z 4 (i, itlEi 
mm<oM%i& ; r 1 4 (4, &m£tixi>£\,^s y ^g&jio^/ y 
^£;R 15 &, &S£ixTt>«^v?y>-^;£fcfihy y v^s^^-To J 
15 (a) -jR5fc [5 c] ©^^Tttt^CD^i, [3 v] ©fl;*fc*fcfi 

(b) -jftS: [5 b] 0^«B*fctt-t©4fett, -jK5£ [5 c] ©fc-g'&Sfcte 




[5a] 
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(c) -«5*; [5 a] <Dit£®)£tz\t% (Digit. HRSt C5b] ©^fe*^fl 
^©££* 0IJx.fi » SrxjlJV - Ut'*- (Chem. Rev. ) , 3il00g s ^2047-2059 
M ( 2000 ^ ) ; V^--t/V>*7-jr— 13 =■ y t • 5 * h y — 
5 (J. Org. Chem. ) , 2I55^ % #1834-1841 JC (1990^) \ T ? ? - J<4 *t) • 
*4*7 4 9 J13 • 7#X? 7 - iM^y^TA^ • /^0V%=l (Acta 
Biochim. et Biophys. Acad. Sci. Hung. ) , #16#, #131-133H (198130 ©#& 

— ^S?i^-/U3i— ^vHr n y i?<D^— 7Vi/|g ; 7ir 
y^&if©^ h y/HR ; N, N-^^f;>*/UAT^ K^o.tt^N, N — v 5 ^ J-jVT 
15 i? h 7 5 K4 if© 7 $ Km ; 5?* ^/vx/u* * is ^ ©*/v* * > K8S ; ]) > 

£©E£Tfflv^*i6 y >«#j<i, >i£g© y >«Mki--«*«jK:ffiv^ 

bn$KK*««i- Jxtf± < , 09x.fi, hyn-^VPT^r^Atf^^-h 

ixbHK**rtT?«3tLTt>j:^. y [5 b] ©it; 

^**fctt-t©ttK:»fC, *£*/U£Jl±, #£L<fi, l~10{g*vUT*&ii,fiJ; 

v\ *^5Wi trr±, 0Jx.fi, i, r -x^^^m ^ yy—JK n-^^-t 
s: ?v-j\st£ ¥<dj % ^y-vMS, y >\ >^ y y°o e^7 5 w«f ^©t 

HftsSC [5 b] ©^**fctt-t©ttfc»LT, «SE*/u£l±"C*)ii«J: < , 

r©SJE&fi, iiflf % -50~100t, #£L<fi, 0~50 C CT\ l£~72B*|fl], # 
£L<fi, 553 v ~24B#r B m^-rtl««tV\ 
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(d) [5 a] <Dit&to*tHtZ<D&tZ s -jR* [5 c] (Dit£%>*tz\* 

(e) -flfct [5 a] ©^^**fcH:*©tt»4, — jRSt [3v] 

5 *©£&fflvvr\ Mft 1 ©J ftli^oTSfr>$t5 : <!: i: J; 9 [5 c ] 

[&&&G] 




£tf1"o J 

(a) -«5t [3 1], [3m] So£V [3 i] fcli*iit>©tjH4, 
15 [4 f] ©^**fctt*oSSrfflv^T» SB£feA©£fefcfto-CKj£* 
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tick 9 5. 

(b) [3d] (Dlk&®-$L tc\t% (Omt. HRSt [3 i] ©fc£«&*fctt 

3SSMfc!£»ffi, *14«, Jjt567~587H (ttHfeA 0 *fl;^£fil9774f ) fcfE 
fa-fit Id J: U #5 r i #-C£ 5 0 

4#KlBR£$jh,*V^ 011*. »i\ f ^7tKn77>, T-y— 

10 -MR; ^^-tf>\ hyU^>i3J:U«*'>U^/jiif©^#Jfl^k**tR ; i^^oo 
N-v^fvMvV.^7 5 K*5J:tfN.N-5?>?7UT"fc hT^ K&<£?©7 x KIR ; v> 

tf<bft5o 7*"¥/WWfl©ftJB*HU [3 i] ©fc-&«JtC#LT, 

20 £JLh, #*L<tt, 1.0^-2.0ffiHE-/uttffii-tttf-J:V\- 

25 -«A [3 i] <D{k&M\ZttVXm*^±. »*U<tt, 1. 0-2. 0te*/M£ffl 

i<D&/£{2 s iiS, 0~100°C, #£L<ii, 20~60 t C-C*5^-24B#^, »4 1 
<fi> 30#~iOB#M2Sjft1-*itfJ:v\ 

(c) [3 o] ©fc£«fe*fcf**©»4, [3n] 
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(d) [3 j ' ] <Dit^ttzi^t(D^t^ -jRS; [3m] Offc£&Sfc 

5 <t^T*#5 0 




R 1 , R 2 . Z\ Z\ z\ z\ Z 1C \ Z l \ Z 12 \ Z 13 *> 

10 9SixTV^TtJ:V^$/ieMS:*i- 0 j 

(a) -tfjt [3p3.©fb^*fctt-tfcaH4 % [3n* ] (Dit^^tz 

• -»-fe^^3jjR (PROTECTIVE GROUPS IN ORGANIC SYNTHESIS Third 
Edition) „ -fetf- • ¥7V a- • ^y-^ (Theodora W. Greene) 1\ ^494 
15 -653K (199950 {CfEig^&^fft «jK©#ftT*>5 VM**#£T, SSL 
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f-yvi— ^yi/is J: V^f-/i^feny^/j: if ©i— 7vMS ; 'y^^-j^jvy >( K 
4 i'©f^-7^i ; T-fe h >*3 J:tM fvl^fvUr f> y# ^©>r h >® ; T 
5 ir h=- YV;Mlt*<D=- h!)/V&. ; N, N-^>^*yUAT5 K*5J:t5N, N- 

* 2f©&* odm; h y oi^ui/ ? ^ jo «t h y y ^-/u y a a - Kfc z<d 

15 ff*^ 7>I; h y ^ t K y K ; 7J y !7 Atert-^ h * > Kfc if©T^ 

# y ^jrt^=»^>>k ; -7- h y h*^ KftifoT^* y^m^TA- 

K ; 2,3-^dd-5,6 — *s*sT J - 1 , ^ ; jjc^-fb 

*-7^^-hy ; 7^WU -7^ioJ:^3^^hy ? A* £*©T/U7J V 
£ ; BETA'S = mz^-9*&£xmi£9HBtl:i?<DA' 

20 -< j^k ; mm, &{tokmm&x.xnmt£ z<omwm v y y *5^> 
m-r h y 17 AfciufTK^b^- h y i>a*^©4s««s : tv*j; ^w^©«!& 

m ; T^*=7*5J:tffc K7-^i:W$yi ; / fvuy *■**££©#»!> 

25 fc£©ifilH^fc^#¥»f&iXS. Jlfci*gWlJ©£fflStt\ [3n* ] <D<t 

^m%t.\^<omzn LT0.01~100(tf^E-/K #*L<tt. 0. l-lOO^/bT'*) 

r ©K£-c#Sfcf& ftteE tan £ftfc7 s j gowtemtm 
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(IV) tiH&mifbtlZo tzkz.tf. '<?V^J±-im&&l*y*---y>T)V(o 
®.mm%. Mitt— [3n' ] (Dlt&Vo*tci*Z<Dm^LX, 0.01-10 

5 ^USr»<«!«EOttffi*tt % -ft* [3n' ] ©ft£*4fcf±*©:ttU:*f LT, 
0. 01-10flHeyK #£L<li, 0. 01~5f&^/WT*fctl«<J: V\ 

z.<D&ifciz, m** -80-200^ &*l<\*^ o~i6o<ct% ift-~48mm. & 

(b) [3o* ] 0<fc^4fc*fc»4-t©ifiH:, -j^SC [3p] ©ifc&4fe*fc 

(c) [3q] O^^Sfctt^OJfttt, [3n' ] ©{fr£(»$fc 

15 (d) [3 o* ] ©{b***fctt*©tt[tt % -JKSC [3q] <0\t&®%tL 

(e) [3o' ] ©ft^**fcf4^-©ttt4, -JfeSC [3n* ] ©ffc-g-fc* 

fctt*©tS«r/BWC, «3fife3©*|fefcU<rtJ8JSfeH (a) ©^felC^oTS 
20 fcfc-J;9.»5ii3&s-e*5 0 
[Mitfc I ] 
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r*+, R 1 > R 2 \ z\ z\ z\ z\ z\ z l \ z l \ z 12 , 

(a) -JRS: [3 1'] ©{fc^fe* -JftS: [3 r] (Oit^m^ft 
5 £5. 

(b) -jftSC [3m' ] ©{k-g-tt* — jftS: [31*] OffcfrfcS 
7t fi^-OttLSrffl v Kitfe 3 O^rjSfefctt o T££ 5 - <t id J; 0 - t 

NH NH 2 

H H H 

10 [4g] C4h] [4f] 

r** % R\ R 2 *3J:tfR 12 tt, tufE<t^cDSft^^1-o J 

(a) -ass*; [4h] ©ffc£4&£fcJ«:©iSH:, fcitil SrHSSMfc^M, H 

14£, fgl599~1602JC (197850 \Z&6<D%mKmCX * HKS* [4g] <D{k<£ 
15 bRfc£-£Z>Z}:\z£V®ZZk&X'ZZ <> 

20 y a-^fctfvrto:— 5^*5 fvHr o y^^/jJ t*©^-7VMlg ; N, N 

Alt. [4 g ] GX£&to*it.tdi%0mzttLXs S^EJUbTfcftf* J; < , 
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[4. g ] o^ftsfctt^ottt^-Lri o.oim*/usi_tX'htii-££<\ 
io »*L<ri, i.o~5.o^7UT-fcti«<tv\ 

C©SJStt» MIS. -78~~170t\ &£L<te, -40~120 e CT\ 1#~?2B#|BK 

(b) -«3t [4 f ' ] <D^mt.it\tt(omt, tztx.iL *iX9nt*mms 

3&14£ % ^1614-1617^ (1978^) KlEfcO^tCTfiCT, [4 h] CD{fc 

20 y =-/Uv J ^5 L /w^-x^io e kUt^^ fvHr n y/u;/ft t'CD^— tvMS ; N, N 
fM^A7 5 K*8J:tfN, N- 9vUTir hT 5: K*^©7 ^ K£ ; 
/i^mc^f/^^Jf-^ K4if©;M/**-> KSKtif jo*W fen, Zixb<D 

^U3i^x^if©{%a$ixTV^'{>J:v^T$yifet>L< tt*©««<*tf fens. 
:©S«-c^^5Stl©fffliu, -©a; [4h] o<fk^ft*fctt^©ittt 

MUX, ^/^±T'&n««t<, fcttiL-OBWCbJ:^. 



WO 03/015798 



PCT/JP02/08250 



52 



:05JSlt -78~170°C, &&L<fi, 0~120t:T\ 1#~72B#F^ # 



5 r^cK r\ R 2 fe±u^R 9 ^ tuE^IH^©S*^^-r 0 j 

-«3£ [4 b] 0<b-&**fctt-t©tt[tt, -KSC [4 i] fcl4-t<0«[ 
-«7 5 Vfc if<D7 5 ^jR t ©Ifr&KJStefti-r. irlUc T#5 C t #T*# 5„ 




H 
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-100-250^ #*L<tt, -78~100 t lCT\ 1#-72B#R3, 
if* L < fi, 30#~5O««-nLtf J; v ^ 0 

5 mm&u 



*N^O N^O 
H H 

Mi m 

r\ R 2a *5j:^Y(^ tHne^RI«oftSfe«r9t-. J. 

C4 f"] ©<b^fc*fctt*©ttHt» -JR* [4 j] <D\t^mtt\-±^(D 
10 [JHJgfeM] 




[3s] 

R\ R \ R 3 , R\ R 5 . r\ r\ R z , Z \ Z\ Z 3 ioJ: 

tfz 4 te, W1BiRIIK©*!**«i-. J 

(a) -&5£ [3 t] ©<k-&**3t»4-toa[tt» -IKS: [3d] 

15 -tOttSr^V^T, MJftttG (b) ©^ifetc^oTS^^-BrSrtlziD^srt 

(b) [3 s] ©fc*fc*fc«t*©£tt, -jftzfc [3 t] (DikGQlttzti 
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(c) -ft*. [3a' ] (Oit&totitZtiZvm** [3 s] (Dit£®^tz 
5 [SiatfeN] 




[31 ] [3u ] 



W % r\ r\ z\ z\ z\ z\ z\ z lc \ z l \ z 12 \ 

C3u] ©ft***fcr4-t©4IItt, [3 1] ©fls'-S**fctt*© 

15 JH^T»b«fcV\, 

?f^j, jfe-g^y, w^j, ?wyw, s^ai, Jgsfesi «*si*fc»±j?-iBStt»j«t^ 
25 wsrtms. 
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^7^-/u^;^j x mm\. mmk *y±^m, mi km. mm 

10 jgffi ; N #y tr^A-T^n-vK # ]} #y tf=,ufo y 

/K Tfc^gsM, *2&ttffi5H\ Pfigffifb:^ fl§i£teiS#^) ; 

20 K ^7K-»{k^*, y*^l£T/l^>g^^>?A % 

25 
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T*n=f— /U % /ntVy^!J3-;i,f) ; p HISSED fcttg 

ait, «*3J:t>*aMffi:-oS4-^^) ftS-S-K-fciK IB, o. i~iooomg/k g 
£ 1 m> LT«-§-i"Jx« J: v \ 

15 Zk&i$mt1rZ> 0 




*?4 ^XJt JSEBS33 <fc •< A-* 

Tit*, R 1 x R 2 , R 3 . r\ r\ R 6 , R 7 , r\ R z , A&itfYli, 



WO 03/015798 PCT/JP02/08250 

57 

i^frrt-e«**ix» -jRst [2a] ■c*$Jx«{b-&«j*fct4^©itt^s*Sii 

^Xyl/B : -&5£ [3 z] X-mZtlZ t°y^^^.^ vOr*s h'mMft&tcteZtD 
5 £#£#ftT*«£*l, -JfiS*; [2 a] T*£*L5fl^*fcfrt©ttfcSg&£ 

T^TyZfC : (l) [3z] T^ftS ^ U^-> KH^ft^fc 

ii^^ig^^f^cO^^^iyy-if^co^T'^^n, -JRSC [4 f] £fc 
ofc^, (2) y tfi//u b7>X7 =i7—l£^(D&$isX'£&:&tl, 

io [2 a] x-&ZtiUk&®tt\tt<Dmz&mz.ti% 0 . 

^r->7°B, *TV7C (1) ^UU-ry^C (2) Kol^TJi, 

±l2^r5/yr-^Lfc-^ [2 a] r*$*i5fc^4&*fcf4*©£as, X 

15 7 s> ^ • xif >C > (Advances in Antiviral Drug Design) , ^2#, ^167-172 
H (1996¥) ] «©»*"C3Elfe$ix, -jR^C [1 b] (^^ 

20 ifB^x^T'f^V^TY^ 5/^fcS^WcoV^T«^rtT♦ 

ttttft*, fc^fcAWU HJg^|2 9X*'&tbtltcfcGy!)XhV . 4- 

25 [(2R,3R,4S,5R)-3,4-^fc Ka**>-5-(k KP^V^f^f f7t Ko-2-7 5 
=^]-3-^y-3,4-S?t Kn-2-tf7^y*^^-y-$ Kfc ;-fk^*Bf4, 
^J7T*#bnfc{k-^#)T'fe!?, 6-^DP-4-[(2R,3R,4S,5R)-3,4-v ; t Kd^->- 
5-(t Ko*'»^A)f h7t Kc-2-77=^]-3-tJf-y-3,4-^t Ko-2-f 
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55cm 2 (^ig*Jl±-cmJi^LfcMDCK^BS{C, t , 7v^>I2fi 1 4 OI!itft^ 
5 $9 : 6-7/M-n-3-fc Kp^->2- [2- 1 4 C] e7v ! ^/l'^t5 K£MlL 
fcE' -MEM*gM (l%4=jrflLi&7/K/ 5 3%t*i?5^^^) 5mL^D^rt D 
35^, 5%C0 2 £#TT*20B#Pd]Jg*^ iM!J#cfc "5 66. 6%Tir h ^ r- V 
6-7;^o-3-kKDaf->-2- [2- 14 C] v^^/M^lr 5 K*3 

10 Lfcc 

^/ y ^iftft: m%mi5<D<t&yo suxm ; 23. 3^-) sutfh y 

y (#%^Jl60-(t:^ : H3UXB#^ ; 34. 0#) ^ihhtz 0 

HPLC ##r&# 

155 «5 

15 #^7" : HITACHI L-6200 

&ttt§t : HITACHI L-4000 
jftW^ttiSs : Packard FLO-ONE500 

ftM%7 : Develosil ODS-MG-5 (4. 6x250mm) 
20 1&W&h : 0. 2M TEAA, pH6. 6 

&tb*BB : 10%7-fe h- - h y ;K 0. 2M TEAA pH6. 6 
jg-g-Jt : 0-10^- ; B 5% 

10-35^ ; B 5-75% (SBlft) 

35-50# ; B 75% 

25 lOI^I 2 

^i^-Mtl ->!J3>ift (KF-99) (CfiJlU 4°C-C'it4>L7h 0 ftjfcO 
ma&m#*UT^tZ1fcLK.®mmm : m • gmi!l$?L«(co^T, ^Tcdhplc 
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7i. 

HPLC##r&# 
5 ^NHI 

xK^y : HITACHI L-6000 
&tBS§ : HITACHI L-7500 

■frUtlyJ* : Develosil ODS-MG-5 (4. 6 X 250mm) 
10 &ft*§ :0.02M VyWi®&M, pH3.0 

«»« 3 - 1 

>f >7/^>"if !>>r/U^tt^F«rj6*»« (lOOmM Tris-HCl pH8, lOOmM KC1, 
5mMMgCl 2 > 1.5mMDTC\ SKJlycerol, 1. 5%TritonN10U 1%LPC) T'^lLfc^© 
15 5r^y ^ y-^Ummt Ltl^fc. SlSSaf^ (lOOmM Tris-HCl pH8.0, 
lOOmM KC1, 5mM MgCl 2> ImM DTT X 0. 25%TritonN10L 0. 25mM ApG, 0. ImM ATP, 
0.05mM CTP, 0. 05mM im\ 0. 0005mM GTP, 3 2 P-GTP. 

vmm (tca) *mou **\z.&oftrBm&'&. gf/c 7^^-11:^1, 5 

20 %TCA{CT»Lfc„ 7-f/U*-£g;&U ^a^^TVW&TJPX., 



25 ft&m 50%P1§SS (mM) 



#%#'Jl7 
##0122 



0. 14 
0. 33 
0. 076 
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#%0»J23 0. 25 

##0!I25 28 



u&m 3-2 

5 itfv*?— w&mm (cwm-&'}-(;\'X (hcv) ) ] 

HCV#y * 7— if 14, NS5B«^±fli®r-±M^*7ttW^m^VNfc 0 
RNA template!^ HCV 3'f|^©ga?iJ£ in vitro ^ilCfJUlL, ^(d^ 
We 

RJL^iKM (20mM Tris-HCl pH8.0 , 0. 05mM MnCl 2 , lmM DTT, 20Units 
10 RNase inhibitor, [a- 32 P]GTP, 0. 05mM©ATP, CTP, UTPjo X t>*2 m g/ml 
RNA template) K&M^fWfc^fe^P U 30*0"^ 2 B^^-l' V^a^— 
3>Ltc 0 &^T-10%TCA£#P;l, £/E£ffUk^ DE817^;P^-±(c?®TL, 
5%TCAi£-CSfc#L7t 0 :7^v*-£f£*£U > a ^ 7VU£;bP;t, 

15 £100%£ LT, 50%P1#MT-^^ L7t 0 fe*** 1 - 2 lC^-f- 0 
[311-2] 





50%M§^£ ( M M) 




0. 75 


#%0>J17 


2.7 


#=%#!J22 


0.088 


#3f0!J23 


2.2 


###J25 


1.6 


3-3 



t bRNA#y ^7— £tt, HelaM^ftttJ^ (Promegaft) £fWCffl^7h e 
DNA template^, pCMP script £frJPI§t^Ti2J$rU *ti!JL7c^ f£l£{::,ffl^7t e 
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Sftttfftt (HelajftBJjagEtttijar, 3mM MgCl 2 , 0. 4mMOATP, UTP, CTP, 

0.016mM GTP, 16/zg/mL DNA template, 0.4mCi/mL [a- 32 P]GTP) iZ&MMg. 

^trDE817^yU^-|^«TU 5%Na 2 HP0 4 &i££-C30#3lHK XlcaKfiMcCl 

100% ir Lt, 5<KPlM£-?&fcL;fe:. 1 - 3 fcSr*-. 

C*l-3] 





50%Pl#^g ( M M) 




>200 


#%#J17 


>200 


#%#J22 


>200 


#%0i|23 


>200 


#%#J25 


>200 



20 6 ft (Dig 31:/ 1/- h 4 , "C+5^*S5iit UfcMDCK3BBfl&*2:-< is-7fi,x.isV fr* 
A/PR/8/34^£70PFU/ftTi8&$-£5. 60£Hft£tffttt3:Mt£U 100 g/mL<D^; 

■C, 35°C, ta«100%*5j:t/5%C02©*#Tt?3BlBl«aiU*:o #£te7&, 1 

*K1T*3WIIj$:B£, 7°7-*$[£$c;ifc 0 7*7-7W$lt WWb&4fc# 
8^©#flBJ:Jt«LTW#*-?»Lfc. *©*§*£* 2 Kl?jrr o 
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[*2] 





mm (%) 




42 


#%01J12 


78 




100 




100 




24 




33 




100 




44 




100 



15 ftt*0J 5 

[JftBVDVtfMB] 

6^W^7 P l^- h«f -C+^itStLfcllDBKjHBiia^^ ->T#fl^l>W/V^ (BVDV) 
NADU*Sr70PFU/^-CJSa!!$-fr5. G05HI»a8S!sttfclfc*U 100m g/mL©W8Mb 
£»fc£*£*fc5%*^jkit*3j:tn%*^ (SeaPlaque Agar) Sr^tfKWffftlK 
20 (E' -MEM) SrSfc&DU +#K:»Hft, 37t % Sgl00%*5 J;t55%C0 2 
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PCT/JP02/08250 



10 





w®\^ (%) 




100 




68 


mmm& 


57 




100 




100 



mm 6 

1.6g£»fflU 7k#T, -20 < CiC^iPLfc70%^^/-/U22.5mL^D^^^e>-r 
15 Do^U ft-&*A*5J:tfy>*#:Srttmu*:. 4«CT10#Maifc#»Lfcttm 
^£>±^10mL&^*/— yH2mL/1.0M:}oJ;lft).005M KC1 12inLT?lKr*fi31LfcH 
tSttliS*— h y y 5? (Varian BOND BLUT SAX HF 2g/12mL ; 0.01M~1. 0M KClf^ 

0.05M KC1 No.3*J«»5»Ll^*Jx5 U >Mtb*S V (#%#J 
20 3 0T'#Wcft^) II HPI£*ft|Il|Eil©HPLC^. (HPLC-1) K&V^THPLC 
#i*P*M:J3J:WJV*'<* byJ*tf-$0,1t e 0.5M KC1 No. l»ffitt5niLfc'S> 

*n« y >&#ti?v mm\ 3 1 -c#?>*i*:^w hplc^ 

#fCfBfi©HPLC#*r (HPLC-2) fc*5V*T, HPLC{*8N$Mj&S-|fcLfc 0 
0.5M KC1 No.2^ttS^5mUC^^n5 y h V V (#%#J 2 2 

25 <Dit-&m tt % HPLC*#tCfB*OHPLC^W (HPLC-3) fc*$V>-C, HPLCfiH$$Mtf 

±IBO0. 05M KC1 No. 3JSttitt4mLK:0. 5 MTris-HCl (pH8.0) 0. 5mL*5 £W. 1M 
MgCl 2 0.5mU fc\,^X-ft9i/BSmTfr*V*X7 7fi---e (EC3. 1. 3. 1. , 20U/mL) 
0.5mL$:AD^, 3nCClB#HW I"**"*— hLfc. ±f££>0. 5M KC1 No. 1 
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^tB$4mLl£, 0.5MTris-HCl (pH8. 0) 0. 5mLjo XXlO. 1M MgCl 2 0. 5mU ^V^T"ff 
!?«7Wy*^7 7^-1f (EC3. 1.3.1., 20U/mL) 0. 5mL«rJ0*., 371CT1 
Wi'+a^-hLfc, ±|5©0.5M KC1 No. 2^ffljKl. 6mLH0.5M 

Tris-HCl (pH8.0) 0. 2mL*5«t 1/0. 1M MgCl 2 0. 2mU fc^X'ftV i'J&MT/l'X V 
5 *777^ (EC3. 1. 3. 1. , 20U/mL) 0. lnLfcflOx., 37 c C-eil$rB , H ^^i^- 

HPLC&#fcfE«©HPLC#*lr (HPLC-4) T'0. 05M KC1 No. S^ffi^f©^/ 
#©i8*c#IIK£ ft* *rfc Kl£j£ Lfcfc«£«J t <t&® A©HPLC(fc#f$F.a*5 «t IAJV 
h^A^-SLt, IrHH^ HPLC&#l£lE«t©HPLC##r (HPLC-4) K*5^ 
10 T> 0.5M KC1 Ho. im&fc$<Di>}) l/mittDffi&tmWZtl. *ffcKl£fifcLfcfl; 
-a > ^t^^A©HPLC^B#^*3^I>*UV^-<^ h^A^-iScLfco *fcRJ«li:, 
HPLC&tt : fcKtt©HPLC##f (HPLC-4) |Jl*3^t\ 0. 5M KC1 No. 2^^^^© M> 

7K Gk?fc) 12mL 
20 60% / ? J — /V OkJft) 12mL 

7K OK ft) 12raL 

X2, x3tt, 4h**-C5BL*2ia, 3 IDigffiS-frfc £ t 5rS* U ^77^-> 
a ySrHlUNo. lJ&fcHiR, No.2}gtB$L No.3^tB^,!:-r5„ ) 
25 0. 01M KC1 (5mLx2) 

0. 05M KC1 (5mLx3) 
0. 1M KC1 (5mLx3) 

0. 5M KC1 (5mLx2) 

1. 0M KC1 (5mLx2) 
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HPLC-l 

fly J* : 4.6x250mm SWt^ Develosil ODS-MG-5 

®mm .• o. 02M y y&msm (ph7. o) 

5 &tti : UV200-400nm 
HPLC-2 

: 4.6x250mm Whatman Partisil 10-SAX 

#iwg : o. 2m y ymmmm (ph3. 5) 

: UV200-400nm 

10 HPLC-3 

*7A: 4.6x250nun Whatman Partisil 10-SAX 

: 0. 6M y >mmWL (pH3. 5) 
4HtU : UV200-400nm 
HPLC-4 

15 #7J» : 4.6x250mm fflWt:^ Develosil ODS-MG-5 

&fttt : 2%Tir h= h V jv 0. 02liiy >?&WffiW. (pH5. 0) 
&fcB : UV200-400nm 

Diode Array Detector Agilent 1100 Series 
20 Quaternary Pump Agilent 1100 Series 
Autosampler Agilent 1100 Series 
ChemStation Agilent 1100 Series 

[8 P r> * jkm f tefc 5 4b&m A ©*&«| J6] 

25 -8¥ 2 85^9^5^^^ (ICR) fc, »«l[slgP^U &^30 
iMIKlSIAlLfco ia'L^gSL/c«200MU^Tir h- 1> y /MOOjz LfciO*., 

HPLC&# 
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^J7i : Develosil 0DS-MG-5, 4. 6x250mm(TOrt^) 

: Develosil 0DS-MG-5, 4. 6x1 0mm Wfllfc^) 
ftffi : UV 350nm 

mm ■ 2%7ir h = hi) A> 0. 02M y (pH 5. 0) 

5 mfem& 

$tt}gg : Shimazu SPD-6A 
: HITACHI L-6000 

[*4] 



mg/kg m g/mL 







200 


0.2 




HWJ17 


50 


1.6 


15 




50 


3.5 




H1SW21 


50 


0.4 




H*fe0iJ22 


50 


3. 1 






50 


0.3 




Hi£#l34 


50 


12.5 


20 


HJS0IJ36 


41. 


5.7 



nmm 8 

m P <D-* V * MM * \z & tt § B 

— fiteBEiDft-B I CR-7^^{C#%^!l6(D^#l200mg/kgSrl[aJSP^L, 
25 &-5-30, 60^m-ttb^n»JfiLL, t*B0>J 7 t HPLCIC J: »Mt 

HPLC&tt 

*7 A : Develosil 0DS-MG-5, 4. 6x250mm, (SWb^) 

K*7A: Develosil ODS-MG-5, 4.6xl0mm, (mttit^) 
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l&fcti&ft : UV350nm 

®Mm : 5%7± h- b V Mi. 04MJJ V$L®ffifo (pH6. 0) 
[^5] 









30#m soft® 




1.6 4.6 



10 n$kM 9 

55cm 2 (D^mm.±vmmmmhtimcKmm\c3- 1 \?7i?>%ji> 

K (*^1§^5000mM) SrgS&QLfcE' -MEMi£#$j ( 1 %^«T^y $ 
15 3%t-^$^^^) 5mL^P^., 37^, 5%C0 2 ^frTT'24B$r^# t7c 0 

7X?^T, Mil5>{C-20 , C(C^il]L7t70%^^/-^lmL^D^, 3-tKD^> 

fflMhftMLtzm&Wi<D±.mfy0.7mL$; J ? S -MmL^ 1 . 0M*5 «fc tfO. 005M KC1 
lmLT'BU^SLfc^ffittffl*- h V y*J (Varian BOND ELUT SAX HF lOOmg/lmL ; 
20 0.01M-1.0M KC1 X-mHi) ^ffl^TTIE©^fFT^L/c 0 

0.05M kci mtamimiiz^^in^V y>^^n°D (#%0ij3or- 

&tbtltclk&%>) ti\ HPLC##T (HPLC-5) K^T, HPLC^B^^jo«J:Z>*UV^^ 
* h7A^-^Lfc 0 £fc, 0.25M KCI MltimimL^titlZ V k V *s 

mft£f&& {&mmx'%hft,tz.ikinm) fi> hplc##t (hplc-6) tr&^T, 

25 HPLC^B#F B ^5-gcLfc 0 0. 5M KCI ^aS^lmLtC^ftS y h 

yy^^^fp (##^22T*#btt7t^^j) ft, HPLC##r (HPLC-6) fcfcH 
HPLC&#l$P B 1#-f!tLfc 0 
_h!E©# KCI &tt}tf£0. 8mL|ClO. 5M Tris-HCl (pH8. 0) 0. lmUo J;tf0. 1M MgCl 2 
0. lmL?rADx. % t©5 •b0.8mL£#®U # ? S'JftSTVl'* y 7 7 5 — t? 
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(EC3. 1. 3. 1. , 20U/mL) 0.08mL^D^, ZlXlX'im^ V * a"*- h Lfc e 
HPLC#*f (HPLC-7) (Cjo^T, 0.05M KC1 P ^BftOffl&WR 

HPLC##r (HPLC-8) fciS^T, »rfcK:£j5fe Lfcffr£tofcffrfr»A©UV;*'<* h 7 
5 Ai5-SLfe, TO^, HPLC##f (HPLC-7) Klifc^T, 0. 25M KC1 *gfctj?£4>©^ 

-gtbfc. Sfefc, HPLC##f (HPLC-8) fc*JV*T, »^ML7L{b^t^ 
&A©UV;^* hy^-^Litc t.1t\%mz. HPLC^-tff (HPLC-7) Id^T, 

o.5M kci mmm^ohv v.ymftom&tfvmzK isntK±^itit^%t, 

10 ^^AOHPLC^mFlWlJJS— SLfc. 

ZK (*<$) IraL 
60%^c?y-^ lmL 
7K (zkift) lmL 

20 : TiE©Jftg&#^Hgfc»ttJ£fTofc 0 (^fflttlmL^^fii: L7t) 

0.01M KCI (lmL) 
0. 05M KCI (lmL) 
0. 1M KCI (lmL) 
0.25M KCI (lmL) 
25 0. 5M KCI (lmL) 

1.0M KCI (lmL) 
HPLC#tff£# 
HPLC-5 

^7^ :4.6x250mm SWt^ Develosil 0DS-MG-5 
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&Sbtl : 0. 02M V >®m®m (pH7. 0) 
ft til.: UV200-400nm 

Diode Array Detector Agilent 1100 Series 
5 Quaternary Pump Agilent 1100 Series 

Autosampler Agilent 1100 Series 
ChemStation Agilent 1100 Series 
HPLC-6 

jjy A : 4. 6x250mm Whatman Parti si 1 10-SAX 
10 gttfS : 0. 75M V ^W&Sm (pH3. 5) 
&£B : UV350nm 

Shimadzu SPD-6A UV Spectrophotometric Detector 
HITACHI L-6000 Pump 
15 HPLC-7 

3)7 J* : 4.6x250mm Iffr-fb^ Develosil 0DS-MG-5 

: 5%7-tr h=M;/U0.02»iy ^SftgSfffi ( P H5. 0) 
&ttj : UV350nm 

20 Shimadzu SPD-6A UV Spectrophotometric Detector 
HITACHI L-6000 Pump 
HPLC-8 

^7A: 4.6x250mm ^Hit^ Develosil 0DS-MG-5 

: 2%7-t h- h V >l> 0. 02MU >g?i^fjM (pH5. 0) 
25 tttti : UV200-400nni 

Diode Array Detector Agilent 1100 Series 
Quaternary Pump Agilent 1100 Series 
Autosampler Agilent 1100 Series 
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ChemStation Agilent 1100 Series 

umm i o 

Uk&MAmmomi&ft h y y ^mt^mntkia'] 

55cm 2 ©^#JE±T-mSt$* LfcMDBKiMfC-ffc^ AfrffiM LtcE' -MEMtg* 
5 $E (5%^^«-a^) 10mL^iPxLfc„ 37t, 5%C0 2 ^^TT'24B#^Jg#^ x 

mmm^K, hvv^&t#&j&& (###J2 2t-#f 5 tifcM) <£hplc&#b# 

HPLC&# 

/K^7° : HITACHI L-6000 
&tb3§ : HITACHI L-4000 
15 ftttZkfr 

y : Develosil ODS-MG-5 (4. 6x250mm) 
: 7%Tir h= h))/K 5mMjHfcx h7^W^-!)A 

o.iMy y^mmm (pH7.o) 

SiJjS&S : 350nm 
20 KSfcfflll 1 

[^^A^DBfom^yjoit/^y ^t:^t)©^m] 

55cm 2 Oi§#lL±T^li^tfcMDCKM{^ -fb^A (g«g5000/zM) 

LfcE' ( i %^jhLmr^y z 3% ir* ^ 5mL 

371C, 5%C0 2 3M£TT'24B#^ig^L7c o tK^T, »®^(C-20°C(c: 
25 ^iPL7t70%^ ^y-/HniL^JD^, {fc-g^Ajo £tfy Ltc a 4^^ 

10^^@^'L^^L/cat±S«O±?f^0.7mLli, ^ 9 J -/MmU l.OM&itf 
0.005M KC1 lmL-CBfjMUfc@^ttl±l*- h y y (Varian BOND ELUT SAX HF 
lOOmg/lmL ; 0. 01M-1. 0M KC1 Tlgtti) SrfflV^TTfE©*#T?»ll! Lfc. 
HPLC##f (HPLC-9) HliSl^T* 0. 05M KC1 No. ligttli£lmU£-£&;h,3 y 
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Y 7 ^#-§tLfc 0 HPLC##f (HPLC-10) fCfc^T, 0.5M KC1 *gtB$ 

HPLC««p«*Mis-Stfc. 

5 ±|E<D0.05M KC1 No.l*tH*0.8mLii: % 0. 5M Tris-HCl (pH8. 0) 0. lmL:fc *t t>* 
0.1M MgCl 2 0.1mL?:^P^, p *>0. 5mL£#& U * S/flftJjTyu* y 7 
7 9— t (EC3. 1.3.]., 20U/mL) 0. 06mL&flO*. % 37 0 CT*lB#r B K V*^- h Ltc a 
HPLC##T (HPLC-11) (C&I^T, 0.05M KC1 miti^O^y V 

10 Ads-SkLfc„ 

£l±oe*J:9, It^Aris^/ y>&# (###j30T'#bftfcte-£W .*si 

15 7k (5}cft) lmL 

60%>*y-/U (*&) lmL 
7k (Jkfc) lmL 

X2tt, #«ft-ClmLS:2Ill*tb$-frfcC:t&**U ^77^-> 3 y» 
20 No. liStm No.2»tt«fct" S 0 ) 
0.01MKC1 (lmL) 
0.05M KC1 (lmLx2) 
0. 1M KC1 (lmL) 
0. 5M KC1 (lmL) 
25 1.0M KC1 (lmL) 

HPLC##r£# 
HPLC-9 

*7A: 4.6x250mm SFfiftfc^ Develosil 0DS-MG-5 

®mn : o.o2My >&mm (phz.o) 
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: UV200-400nm 

Diode Array Detector Agilent 1100 Series 
Quaternary Pump Agilent 1100 Series 
5 Autosampler Agilent 1100 Series 

ChemStation Agilent 1100 Series 
HPLC-10 

*7A: 4. 6x250nun Whatman Partisil 10-SAX 
: 0. 2M V is&fflffiW. (pH3. 5) 
10 SHU : UV350nm 

Shimadzu SPD-6A UV Spectrophotometric Detector 
HITACHI L-6000 Pump 
HPLC-11 

15 : 4. 6x250mm UW-ffc^ Develosil 0DS-MG-5 

^KltB : 2%T-fe r - r y AO. 02M y ^EfettflNK (pH5. 0) 
fctti : UV200-400nm 

Diode Array Detector Agilent 1100 Series 
20 Quaternary Pump Agilent 1100 Series 

Autosampler Agilent 1100 Series 
ChemStation Agilent 1100 Series 

nmmi 2 

[>C/v/y ; E-y*^7x-hft Ko^t-f (impdh) v&mumi 

25 mPDHmmmt Lt, ^HJli-CmJi^ai U7tMDCK*BflSSr0.05M Tris-HCl 
(pH8. 0) L, ^?>***v ? -7M 1f-^T#fc«»M£l6000x g T*il 

L r ft e>ixfc±fll v > fc. 

&£*BJ$& LTs 0. 1M Tris-HCl (pH8. 0) , 0. 1M KC1, 30mM EDTA S 5mM NAD, 
5mg/mL4=lk7iTA'7'S >\ 0. 04mM [8- 14 C] -4 J s s*s 5' S h 
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14 C] -f/>>y 5'-*/ 7**7^-10 [ 14 C] -*1r>f-> 

> 5'-^-y **7^- h)©§ij-g-?r*fe. s^^^at5t7c 0 #*5, nmtsm 

ftfflLftyJ* rDevelosil 0DS-MG-5 (4. 6x250mm) 
&W)ft : 20%T-tr h= h ]) ;V 

^%\\^^^TV^=-^K S 0.02Myy^if^ ( P H 7.0) 
10 tkMm^ta^s : Packard FLO-ONE500 
[^6] 



f*lMfc-S^ 50%Pl^iig (mm) 



15 #%#|30 980 

H3ife#j37 740 

^mit^-m i. 9 



20 ^tLStOfte&l^ 

^-^fcttSflfttt, >>y*yyVBW-127ZH Cg±i^]) *sTikm±U) 
*^>*7A^7 h^^-^ttStlttfi, YMC-GEL 0DS-AM 120-S5O 
(YMC CO. , LTD. ) ; -^^^T^A^o-v h {f y 7 4 -fCzfotf Z>Um$D E A 

DMS0-d 6 : ffS^fvWiyU**^ h\ Ms: / ^Xj^-jU^ Ph : 7^=./Ug, 
Et : 3tfvu£ 
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N COOMe W 
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COOMe 



BzO OBz 

*fvV 3-t Kn ^rv'-2-t 0 7^V^^#^-^U- M.52g£l, 1, 1,3,3, 3--^ 

5 ^-D-y^7 7 7->l-7t7- h-2 J 3,5-hy'<» r ^- M.98g*5 itfttfc* 
X(IV)1.73mL^«S^^IDU M"C$ e>KH4B#iaMf# Lfc„ JD6«**Hnn 

10 W7i^v h ^9 7 -f ; n-^*^ : fB&tfvl^ 1 : 1] TflfK 
I, SfeHEMfeO^fvl' 4-{(2R,3R,4R,5R)-3,4-K'^('<^y^/V^-^^)-5- 
[('<>/>fA'^'»>^]f h7t KD-2-77=;H-3-^y-3,4-i/t Kn 
-2-fc°7 v^TJ/WK*^- h3.4g£#7t„ 
IR(KBr)cm _1 : 1734, 1660 

15 1 H-NMR (CDC1 3 ) 5 fll : 3. 96 (3H, s) , 4. 71 (1H, dd, J=4. 0, 12. 4Hz) , 4. 8-4. 9 (2H, m) , 
5.8-5.9(2H,m), 6. 45 (1H, d, J=4. 0Hz), 7. 34 (1H, d, J=4. 2Hz), 7. 3-7. 6 (9H, m) , 
7.70(lH,d, J=4.2Hz), 7. 9-8. 0(4H, m), 8. 0-8. 1 (2H, m) 

^COOMe N^COOMe 
BzO^N O ^ HO^N^O 

BzO OBz HO ' \, H 

20 4- {(2R.3R.4R.5R) -Z,i-\?M'<> V 4 {^i^M jl>**c 

•»^f>]f F7t Kd -2-7 7 =/>}-3-^-^r y-3, t Kn-2-t*7 v^TJ/W 
zK=5r->l^- h36.3g£^*/-/U400raUOra$-g\ tK^T, 28%"7- h y >7 Ap< h 
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Kt?pH4fnW»Lfc«, ttflETt»^S:W*Lfc 0 ftbtiti&&fo&mft*sV Z 
VA>*yJ*9u^Y?77 4-imm. ; Tir h= h y : * = 1:4]-C*»KU 
»JtfeH#©>^/U 4-[(2R,3R,4S,5R)-3,4-^fc Kn + ->5-(b Kn^-^f 
MThyt Kn-2-7 7=^]-3-**y-3,4-i^t Kn-2-fcT 7 v^7J/U#^U 
5 -M2.6g£ftfc 0 
IR(KBr)cm _1 : 1740 

1 H-NMR (DMSO-d 6 ) 6 ffi : 3. 6-3. 65 (1H, m) , 3. 75-3. 8 (1H, m) , 3. 83 (3H. s) , 
3. 9-4. 0 (3H, m) , 5. 13 (1H, d, J=5. 2Hz) , 5. 29 (1H, t, J=5. 2Hz) , 5. 64 (1H, d, J=2. 4Hz) , 
5.91(lH,d, J=2.4Hz), 7:48 (lH,d,J=4. 4Hz), 8. 31 (1H, d, J=4. 4Hz). 
10 #%#J 3 



* ffr 4- [ (2R, 3R, 4S, 5R) -3, 4-5* t K o * ^-5- ( t K a * is / ^>V) =f h 7 t 
Kn^7 7=^-3-** y-3, 4-S? t Kp-2-^7^^^^->^ h0.5g£ 

15 i£-7k?Pfe33mg£Jii&j&JjnU mmMmmLtc^ »ETte»fllfc»*Lfc. 

4-[(3aR,4R,6R,6aR)-6-(k Ko =^>^ 5vu)-2, 2-5*.* ^vVt 1 
h7t KP7P[3,4-d][l,3]-my-;M- r/V]-3-^-^y-3,4-^t Kn-2- 
t°7 5*>7J/M?*5'U— h 0. 49gfcftfc 0 
20 IR(KBr)cm _1 : 1728 

1 H-NMR (CDC1 3 ) 6 fit : 1. 35 (3H, s), 1. 60 (3H, s), 2. 55 (1H, t, J=4. 6Hz), 3. 8- 
3. 9 (1H, m) , 3. 97 (3H, s) , 3. 95-4. 0 (1H, m) , 4. 4-4. 5 (1H, m) , 4. 97(1H, dd, J=3. 2, 6. 3 
Hz) , 5. 01 (1H, dd, J=2. 4, 6. 3Hz) , 5. 80 (1H, d, J=2. 4Hz) , 7. 49 (1H, d, J=4. 3Hz) , 7. 69 
(1H, d, J=4. 3Hz). 
25 J 4 
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jN^COOMe .N^CONHj, 
H0- W ° ^ HO-l 0 N 0 

°x° v 

^;V4-[ (3aR, 4R, 6R, 6aR) -6-(tKn^W -2, 2- is * ^ A-x h7t K 
b 7 b [3, 4-d] [1, 3] i/** V— /U-W yU]-3-^^ V-3, 4-v? t K b-2- V 

Hfe@*©4-T(3aR,4R,6R,6aR)-6-(t FD^-^f^)-2.2-^f/Uf h7t K 
o7p [3, 4-d] [l,3]^y -yW4--T /H -3-:* =*r V -3, A-V k Kb -2- 1° 7 ^ > 

2. 54g#fc e 

10 IR(KBr)cm _1 : 1701, 1654 

1 H-NMR (DMSC-d 6 ) 8 fit : 1 . 29 (3H, s) , 1.51 (3H, s) , 3. 5-3. 6 (1H, m) , 3. 6- 
3. 7 (1H, ra) , 4. 3-4. 4 (1H, m) , 4. 7-4. 8 (1H, m) , 4. 8-4. 9 (1H, m) , 5. 22 (1H, t, J=4. 7Hz) , 
5. 98 (1H, s), 7. 55 (1H, d, J=4. 0Hz), 7. 76 (1H, brs), 8. 04 (1H, d, J=4. 0Hz), 8. 36 (1H, 
brs). 

15 5 

S^CONH, CI N CONH 2 

3-t Kn**>-2-tf?S^;fr/l'#'¥1J-§ K20g©N, N- V * f;U*;l/A7 5 K 
80mLO!BiB^tC, 80-90°CT\ y u »J Kl5mt£fBTLfc 0 95-100*CTl 

B#IWfc#&s **20(M^J:UTO3if-yU200mLOa«g-itt^KAL*:. 3rmJf£# 
20 7Kff*glF»=-^W00inL-C5|EltttBL, ^®££:bitt&?0:&:&*T*» t 

fee f£tt£«yi&, «JET^*a«r95feLfc. ftfcftfc&£&;!K50niL{::!K» U 

K4.8g*Wfc. 
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IR(KBr) cm 1 : 1660 

1 H-NMR(DMS0-d 6 )6|t: 8. 51 (2H, brs), 8.73(lH.s), 13. 60 (1H, brs) 

#%#i6 



CI^N CONH 2 AcO-lo^ 0 




5 HBB-3-t Ko**>-2-tT7^>*/l'**^5 Kl. 5g©l, 1, 1. 3, 3, 

^^^^7^V7.5mL!g?S^^3053-r B WDM^L7t o ?ft*Pfc» iHTt'lliL 

T\ 5 -D- y #77; 2, 3, 5-rh7 7tr- h*5 «fc tW&ft* X(IV) fcflgfc 

10 1mz.1t'&, aa-C5«*IB«»tfc. ^»^**I|5«i^30nL*5J:tf7lc20Bd.-C 

#«MIS:^»Lfc 0 *«*B«*^10B4.-C3|glttmL, 

#^tLfcMfc:^^ni-r^^D^T^L. &ft£ll#<D(2R,3R,4R,5R)- 
15 4-(T-fe^^^-iX)-2-[(Z-t^^v') * 9vU]-5-[3-(7 5: y */UjK=^)-5- 
^oo-2-^y-l(2H)-t'7;^]f h7t Kn-3-7 7-^ 7irx->2.8g 

IR(KBr)cm~ 1 : 1756, 1733, 1701, 1648 

1 H-NMR(CDC1 3 ) Sm : 2.09(3H,s), 2.18(3H,s), 2.23(3H,s), 4.45(2H,s), 
20 4. 5-4. 6 (1H, m), 5. 2-5. 3(1H, m), 5. 45-5. 5(1H, m), 6. 14(1H, d, J=2. 0Hz), 
6. 22 (1H, brs), 8.06(lH,s), 8.84(lH,s). 



#«|7 




C 'V N V CONH 2 
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(2R, 3R, 4R, 5R)-4-(7-ir^^v^)-2-[(7ir^/U^-^riy) * ^/U]-5-[3-(T 5 
J $/V7$=.;V)-5-? a D-2-^-^y-l(2H)-t°7i/-/l']T- h 7 fc KP-3-77-A- 
T-tT- hi. 8g£,** / -;V27mL|:i?S$*> 7j<#T, 28%T-b!)?Ay h*<> 
hV*/-/l«£2.4 g£?^DU |Wl^T*30^^it^Lfc o rao.95n)L£3^P 
5 Lfc#. MflETK«£©*L/c„ #£;ftfcai^^> l> #7Vi^ 7^^ n-r h 

6- ^ a o -4-[ (2R, 3R, 4S, 5R) -3, 4-5? t K p df- ->-5- ( t Kndf->^ 5vV) rF7t 
Kd-2-7 7 -^]-3-^=3r 7-3,4-^t Kp-2- fc°7 v^TJ/M^if 5: KO. 73g£*# 

10 IR(KBr)cm _1 : 1693 

1 H-NMR (DMSO-d 6 ) 8 fit : 3. 35 (3H, brs) , 3. 65 (1H, d, J=12. 0Hz) , 3. 8-3. 9 (1H, m) , 
3.9-4.0(3H,m) ( 5.81(lH,s), 7. 92 (1H, brs), 8. 44 (1H, brs), 8.70(1H, s). 



15 6-i7 p n-4-[(2R,3R,4S,5R)-3,4-^k Ko^'>-5-(t W**s t^^y- 

t KD-2-77^]-3-t^y-3,4-^t: Kn-2-e7^7JyV#*1?-$ K0.3g£, 
Tir h>-0.6mL^ctt^N,N-^p<^U*^AT5: Kl. 5mKO^mm^M U 2,2- 
h^i/7°P^^3mLioJ;t>*p-h^^>'^/l'*^^y ^-?A*&0. 12g£JI[I& 
iP^L, .50t;T-5B#r B m^L7i o &£P^ ^^^5mL*5j:t/7k5mL(0^« 

F^7 7^-[W ; ^nn*;W* : y * / -/U=10:l]-C*ifMU $St£@#: 
<£>4-[(3aR,4R,6R,6aR)-6-(fc KD^^^)-2,2-y>^7 h7 t Kp7p 
[3, 4-d] [1, 3] Vlr* 7 -/U-4--T ;U]-6-^ p p -3-;*" 3- 7-3, 4-C^ t Ko -2- f 7 
25 K0.18g$r»fc D 
IR(KBr)cm _1 : 1700 




O 



X 



.0 



HO 



OH 
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H-NMR(DMS0-d 5 ) 5 fit : 1.29(3H,s), 1.50(3H,s), 3. 5-3. 6(1H, m), 3.7- 
3. 8 (1H, m) , 4. 3-4. 4 (1H, m) , 4. 74 (1H, dd, 1=2. 9, 6. 1Hz) , 4. 88 (1H, dd, 1=2. 0, 6. 1Hz) , 
5. 37 (1H, t, J=4. 6Hz) , 5. 95 (1H, d, J=l. 7Hz) , 7. 93 (1H, brs) , 8. 32 (1H, s) , 8. 41 (1H, 
brs). 



/■ 5vP 4-[ (3aR, 4R, 6R, 6aR) -6-(fc Kndf •> y fvV) -2, 2-*? * f;Vf h 7 t K 
°7o[3, 4-d] [1, 3] i>** y-/W4— f )V\-Z-Jr-* y-3, t Ko-2- 7 
#/U#**>l'— hl.0g?rt o y i?^5.0mL{^A?$*, lOtT-y * 
10 dU K0.36mL ^£T'0. 5«S# Lfc„ »£»£**SI«a?yl^0inlj3 

*tf*20aL©ttfrttf::&^ #M£#&U *Jg£Iftfc:*^u20mLr3|gttlij 

fti»4*, iftETt»aC«r«3feL, ?vu 4-[(3aR,4R,6R,6aR)- 

2,2-^^^/W6-[[(y fvV*/U#=;l/) y^l/Jr" h7t Fd7d[3,4- 

15 d] [1,3] v^^y — /l^-4-^^]-3-^y-3,4-^t F u-2-V 7 Artful, 

IR(KBr)cm~ 1 : 1734, 1669 

1 H-NMR(CDC1 3 ) 5 fit : 1.35(3H,s), 1.58(3H,s), 3.02(3H,s), 3.98(3H,s), 
4.51(2H,s), 4.8-5.2(3H,ra), 5. 73 (1H, brs), 7. 43 (2H, brs) 
20 ###J 1 0 



/ fvU 4-[(3aR. 4R, 6R, 6aR)-2, 2-v^ f/i^6-[[(> *VU*/U#=/1/) y 
b^fc KD7n[3,4-d][l,3]^*y^H- f /V]-3-^^r y-3, 4-v 5 1 



5 9 




X 



X 




WO 03/015798 PCT/JP02/08250 

80 

Yv-2-\fy*J>%A'i£**s\'~- Y \.2g%7± h >l2mU;:^?£-g\ a^btf 

[ (3aR, 4R, 6S. 6aR)-6-( 3 - K /■ f- 40-2, 2- * ^V^x h 7 t K n 7 o [3, 4- 
d] [1, 3] ^^i/— /W4-^>]-3-^-^- y-3, 4-7 fc Kd-2- t°7 'TV^Utf^-yU' 
10 -M.0g£#fc o 



IR(KBr)cm _1 : 1734,1670,1654 

1 H-NMR (CDC1 3 ) 6 lit : 1. 36(3H, s) , 1.59(3H,s), 3. 3-3. 7 (2H, m) , 3.98(3H,s), 
4. 3-4. 5 (1H, in), 4. 9-5. 1 (2H, m) , 5. 76 (1H, d, J=l. 7Hz), 7. 5-7. 6(2H, m) 
1 1 

,N^COOMe ^N^CONH 2 



15 



^N^COOMe 

°x° °x° 



/ fvU 4-[(3aR, 4R, 6S, 6aR)-6-(3 — 2-<S * 5vUx byt Kp7 

d [3, 4-d] [1, 3] y — Sls-l-sf M-Z-lr* y-3, 4-v 5 1 Kn-2- \fy 'J^iljV 

jj?^«yw-ho.55g^y^y-^5mL t^*-=t#;*£* 

[(3aR,4R,6S,6aR)-6-(3- Kp< fvV)-2, 2- *7> ^A-r h 9 t K a y a [3, 4- 
d] [1, 3] i/Hr*V — J\>}-Z-**V-Z, 4-7 fc Ka-2- \fy *J>>$> jVifs^ % 

K0. 45g£#7c 0 
IR(KBr)cm _ 1 : 1684, 1654 
25 1 H-NMR (DMSO-d 6 ) 6 ■fit : 1.30(3H,s), 1.51(3H,s), 3. 3-3. 5 (2H, m) , 4.3- 
4. 4(lH,m), 4.79(lH,dd, J=3. 6, 6. 4Hz), 5. 13 (1H, dd, J=l. 2, 6. 0Hz), 
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6.00(lH,d, J=1.6Hz), 7.53(lH,d,J=4.4Hz), 7. 76(1H, brs), 7. 90(1H, d, J=4. 4Hz), 
8. 20 (1H. brs) 
#%#J 1 2 



5 6-37;M-n-3-fc Kn^r->-2-f K5. 3gSrSaHHSrF7'-fe h 

=■ h y/U53mLfc!K»£-£\ N, 0-f^( h y ^^/i^>y/W)T-fc^ $ K 

KU— FPf— f" (Carbohydr. Res.) ^203^, £9-§\ ^324~329H(1990^) 



*^^v)fF7t Kn-3-77-^ T-lrx— h9.4g(DTir h= h yyU53mL^ 
&fb*X(IV)7.2mL£Ji»;fJDU £ift-e20$M*#Lfc, Kffi&frfefrlHK 

y-^200mL{C^ft?$^ 80%^7KMl00mL5r^)Dx, £ffi-e2B#raSE# L'fc. 

[BWM ; faafrjuj*: J f /— ;U=40: 1] T?*WK& % * n b*^A*S Jitf^-f 
y7°D tV^-r/U^Dx:, «»U ^Hfe@^0(2R ( 3R,4R,5R)-4-(T-fef L 

0 **»-2-[3-(7 5 y %s\'tf-jV)-5-7jl>*n-2-±*>>-l (2H)-t°7 ^-/u]-5- 
(t h'P^^f^)rh7k F*p-3-77^ T-fex- h9.3g^#7c 0 
IR(KBr)cm _ 1 : 1752,1686 

1 H-NMR(DMS0-d 6 ) SM : 2. 04(3H, s), 2. 10(3H, s), 3. 64(1H, ddd, J=2. 5,5.0, 13Hz), 
3. 86 (1H. ddd, J=2. 5, 5. 0, 13Hz) , 4. 29 (1H, d, J=6. 0Hz) , 5. 35 (1H, t, J=6. 0Hz) , 5. 49 (1 
H, dd, J=3. 0, 5. 0Hz) , 5. 65 (1H, t, J=5. 0Hz), 6. 11 (1H, d, J=3. 0Hz), 7. 96 (1H, brs), 
8. 42 (1H, d, J=5. 0Hz), 8. 49 (1H, brs) 

13 




CONH 2 



AcO 



OAc 



miB*0*ttt JP ZXmmVtc (2R, 3R, 4R) -4, 5- \f* (T±3-u *->)-2-( t Kb 
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FwN^CONHj 

I X ' F^N^CONH. 

\J V^of o-lo N ° 

* v o YJ 

AcO OAc /\ 

AcO OAc 

(2R, 3R, 4R, 5R)-4-(T-ir^P =3r-»-2-[3-(T 5 J t> frtf-;u)-5-7 jvjtu-l-* 
^y-l(2H)-t°7v ; -/H-5-(k K n *ci// fvu) r Y y t Y u-%-7 =.,\, r± 
T^-M.Sgfecfct/lH-T- h7y-/^0.84g^g*^T, T-fe h V;UZ0mL[zm 

ttttSt7to ^HJI£;gl&. 7fc30mL£flO;i, 13^^*^ h V * J±*®mX'pH8 

o-v h^97^-[^g|M ; ^dd*M : ^^/-^=40:l]T*^t, ft£H 
ftm<D(2R, 3R, 4R, 5R)-4-(T-tr^n ^-v')-2-[3-(T 5 / *A^-^)-5-7yV^-o- 
2-^-^r y -1 (2H) -f7^]-5-([[^(7J)adr -» * * * y * 
15 /Wfh7t Kn-3-77^ Tirx- M.3g$r#/c 0 
IR(KBr)cm _1 : 1753, 1694, 

1 H-NMR(CDC1 3 ) 8 ffi : 2. ll(3H,s), 2. 15 (3H, s), 4. 32-4. 35 (1H, m) , 4.47- 
4.52(2H,m), 4. 58-4. 64 (4H, m) , 5. 27 (2H, dt, J=l. 0, 10. 5Hz), 5. 37-5. 44 (4H, m) , 
5.90-6.00(2H,m), 6. 28(1H, d, J=4. 0Hz) , 6. 32(1H, brs) , 7. 99 (1H, d, J=6. 0Hz) , 
20 9. 02 (1H, brs) 
###J 1 4 

F^N^CONH, Fv^N^CONH, 

9 xx o n 

W H ^° H 

AcO OAc HO OH 

(2R, 3R, 4R, 5R) -4- (T -t f - n df- -2- [3- (7 5 y ts )^ =.ju) jv* a -2-Hr 



WO 03/015798 PCT/JP02/08250 

83 

* y-1 (2H) - hf 7 S?=/U]-5- ([ [ tf* (T JJ B * $/) * * * y ,u] v/] * x 
h7fc Kp-3-77-^ T-fe^-hO.23g*>^y-^4.0nLk:»»S-&, TkftT, 
28%-f h y £ K^;-;^j$0. 17g£SsflD L, 5#TO#Lfc 0 ft& 

0.15mLSraD* % IttETfcjSHSrff* Lfc. (2R, 3R.4R, 5R)-4-(T-fe^n **»-2- 
5 [3-(7 5 7 ^/^-^)-5-7/^D-2-^^y-l(2H)-t°7^^]-5-([[t^(T 

IS^SJcSSr^Tofc tot '>!)*^>!;7^n7f^77^ 
; * p d*;1/A : /• * / -A- = 40: 1] "CftM U St&gff^co 
[ (2R, 3S, 4R, 5R) -5- [3- ( 7 % J 77 )V i$=.;V) -5- 7 At* u -2-* * 7 -1 (2H) -t'7^ 
10 -^]-3,4-^t Kn^ri/7 h7t.KD-2-77^]^f;l> v^y/P *77x- 
h0.35g£#7t o 
IR(KBr)cm - 1 : 1684 

1 H-NMR (DMSO-d 6 , D 2 0) 6 « : 3. 1-4. 7 (9H, m) , 5. 1-5. 5 (4H, m) , 5. 7-6. 2 (3H, m) , 
7. 94 (1H, d, J=6. 0Hz) 
15 #%#Jl 5 

^^O-P-O-^o^N O ^ nB uNH 3 O-f-Q-^o^ O 



HO OH HO OH 

[ (2R, 3S, 4R, 5R) -5- [3- (7 X J %A,i$-)\,) -5- 7 jV* n -2-** y -1 (2H) - 1° 7 
v?=/u]-3,4-^t KD^>rh7t Kd-2-77^]^^ v?ry^ *77;n 
— h0.82g^g^jj£T, } & / *— ^8. 2mL jo J; t^T [>7t Kb 7 7 V8. 2mlc£2g 
20 *«fc*#2Fi!\ X h^** h y 7 = =/U**7* W«7$^A(0)0.11g*5«k 
h y 7 a 7 4 ^0. 28g*JiJWJD*., M-O30#W*# Lfc. SJ^JiS^ 

*^T, ^K0.68mLO7 h7 t Ko7 7>1.9mL)g^tn-7*7 c -^7 5 ^ 
1. lmLOx h 7 t Kb 77^8. 2mUWR*IKW«I*., 30-35^ flB#Rg, 40-45 c CT'2 

25 bn^7XMSr7Bn7}Nyl/A20mL-ej5fe^t, Sfe^iSr^30mLT?ttHj L7t c t^<X 
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7A^D7^77^-[« ; zk]Ti#MU ^feH^^[(2R,3S,4R ( 5R)- 
5-[3-(T5 7 ^y^-/U)-5-7/U^u-2-^^y-l(2H)-t P 7> ; -^]-3 > 4-^t K 

yUT 17 Ai&0. 29g£#7t 0 
5 IR(KBr)cm _1 : 1685 

1 H-NMR (DMSO-d 6 ) 6 fit : 0. 75-0. 90 (3H, m) , 1. 25-1. 40 (2H, m) , 1 . 45-1 . 70 (2H, m) , 
2. 70-2. 80 (2H, m) , 3. 3-4. 7 (8H, m) , 5. 33 (1H, d, J=10Hz) , 5. 42 (1H, d, J=17Hz) , 5. 90 
(2H,brs), 7.95(lH,brs), 8. 34 (1H, d, J=5. 0Hz) , 8.63(lH,brs) 
##00 1 6 

§ F^CONH, Q q q F CQNHj 

nBuNH, O-P-O-I o N O ^ H0 _" JL 0 _g_ 0 - VS> 

OH V / 1 1 1 V 7 

/— \ OH OH OH }-J 

10 H ° ° H HO* OH 

[ (2R, 3S, 4R, 5R) -5- [3-(T^7A /P#=7U) -5- 7 frir n -2-** y-1 (2H) - t'v 
\y=.;V]-2,A--J\i Kn^->7h7t Kd-2-77-/V) y 5vU S?fc KD^y * 
^7x- KOn-^/UT ^Atg0.21g«rT-fe h =■ h U 7M. 2mLfc «tt/N, N-v 1 

y f;l/*;WA7^ K8. 4mLO«S^OT^$^: N 1, 1' )\,i$=.,ws4 ^ 

15 o.i5 g ^Dx., ist-2^Fii#Lfc 0 y^y-A^L^n^ 

0.86gCON,N-^y^*7lxAT5 K2.0mL^^Dx, £ ^ iCMB^if #L7b 0 ^ 
JETl£?£&£g£U nbtitzB^mZJ X^RmtiyJ*? n-7 yjfyy^- 

mmm : o.iomoi/L^zK^hy^^T>^-i7^^]. 

20 F^77^- ; 7k] -CUB&ttffil L/Co # btLfcTO^^^ * 7 -/M). 90mL 
£2J0;i, i&&mmi- b V !7i^0. 17g(DT-t h ^4. 5mL^^^nLfc„ M%£it 
4>#$£& % T± h^T'St^U &ltfi@^<D[[2R,3S,4R,5R]-5-[3-(T5 y# 
^1-C-yU)-5-7^^-D-2-^y-l(2H)-t 0 7V^7U]-3,4-^t Ko^->f h7t 

25 IR(KBr)cm~ 1 : 3422, 1686, 1252, 1108 

1 H-NMR (D 2 0) 8 fl : 4. 3-4. 5 (5H, m) , 6.09(lH,s), 8. 41 (1H, d, J=5. 1Hz) 
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1 7 



HO 




CONH 2 




C0NH 2 



HO 



OH 



HO 



OH 



6-^ n d -4- [(2R,3R,4S,5R)-3, 4- S? t Kn*<>-5-(fc KnJfW^f h 7 
t KP-2-7y-/U]-3-^-^y-3,4-^t Ko-2-fc°7 S^jfr/HJ?*^* K0. 12g£ 

Ktl«fBI8»l*:.-*ftT, E£«£*«rn-.h y 7'5vP7 $ >0. 30mL*5 «fc tfn- 
h y Zf^^T - !7 A t' p * 7. 7 rr. - h 0. 72gCO i?> AT 5 K3. 0mL?g 

mU&X-5ftrmWLtc 0 £j£?g^K0.1mol/L^*mhy3L5vU 

10 7 ; 0. 07mol/L^^7K^ h V xf^r £t>*i£*B-> 

^^7A^dyF^7^[» ; zkjT'ffiMt, {(2R,3S,4R,5R)-5- 
[3-(T5 y*/U/K-y>)-5-^Pni-2-^-dry-l(2H)-t 0 7i/zi/V]-3,4-^fc Kn^f- 

•A&CD@ff^41ing£#fc 0 #^tlfc { (2R, 3S, 4R, 5R)-5-[3-(T 5 7 
15 5-^ d V-l (2H) - lf7 v?x;V]-3, fc h'o^->f h7k Kn-2-77 

0.43mLIC^$it, ig^^7 h y !7A78mgOTir h^2.2mL«^^DUfc 0 
Sff^^jS'L^M, h>2.2mLT*ftfrU SfeSJF^O {(2R, 3S, 4R, 5R)- 
5-[3-(T $ / 7J^5j<-/U)-5-^ n n-2-t^7-l (2H)-e? 5/— /u]-3, 4-i?b Kp 
20 ^>>7h7tKD-2-7 7x;l/) ^f;V h V 7 *- h h y <7 -M&26mg£ 

IR(KBr)cm~ 1 : 1700, 1654 

1 H-NMR (D 2 0) 5 fit : 4. 25-4. 5 (5H, m) , 6.08(lH,s), 8.44(lH, s) 
#%#J 1 8 
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OEt VJ OEt )-7 

HO OH BzO OBz 

(J. Chem. Soc. , Chem. Commun. ) |g40-4l H (1989¥) l-SB^tf)77&^fg CTliM L 
fc, { s^A> 2-[(2R,3S,4R,5R)-3,4-v ? fc Ko*W F#->ff7t Ko-2- 
5 7 7=^)1^^^- h43mg£ h D a:?7U7 5 ^82^ Uri^ n n > * V 
lmLlCifc* U ^"S^M d y K0. 21mU ?vU7 5 7 tT V ^VlOmg^HH 

WBZ., MT?lB*.IWJ|M*;Lfci mm\^ .2-[(2R,3S,4R.5R)-3,4-S*fc 
Ku^r->-5-^ ^i/fh7t Kn-2-77-^]ifM7*^- K0.80g£*Q.g 

10 20mLT2l3ffltb Lfc. fift*^T«&ajfr«, MtKM^ 

(2R, 3R, 4R, 5R) -4- (-< ^ /-f p * is) -5- [2- h * i/ftx * y /V) jc -2-.* 
h^Vfh^t Ko-3-77-;!/ ^^/rc— H.38g&Wfc. 

15 IR (neat) cm -1 : 1729 

1 H-NMR(CDC1 3 ) 8 lit : 1. 3-1. 35(6H, m) , 1. 8-2. 2(4H, m), 3.46(3H,s), 4.0- 
4. 2 (4H, m) , 4. 3-4. 45 (1H, m) , 5. 10 (1H, s) , 5. 52 (1H, t, J=5. 1Hz) , 5. 59 (1H, d, J=5. 
1Hz) , 7. 33 (2H, t, J=7. 8Hz) , 7.41 (2H, t, J=7. 8Hz) , 7. 5-7. 6 (2H, in) , 7. 90 (2H, d, J=7. 
3Hz), 7.99(2H,d, J=7.3Hz) 

20 1 9 



OEt H EtO-P-^y 

BzO OBz 0Et / V 

BzO OBz 

(2R, 3R, 4R, 5R)-4-H>/^ Ddf-»-5-[2-(^ h * y /U) 3i^/U]-2- 
7< h^'Vrh^t Kd-3-77^ ^<>/;c- M.34gt*7KMl.30mL?r^^ 
20mL{d^?U, 7k^T, mimO- 13mL£AD;i, a»"C16l*MiMlLfc. 



OAc 
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*KXtaLOjR-g-«^aA Lfco *««£#1&U *l£f1^?vU50mLT-2[E!tttB 

5 -[***; h > : g^i^,w = 1:1] TttM L, 

(2S, 3R, 4R, 5R) -2- (7 -fc o * «» -4- (-< > ✓ >T n «» -5- [2- ( ^ h * .> * * * 
y/U)a:5vl/|x |>7t Kd-3-77^ s<V/^— M. 19g£#fc„ 
IR (neat) cm -1 : 1729 

1 H-NMR (CDC1 3 ) 5 fit : 1. 3-1 . 35 (6H, m) , 1. 8-2. 2 (4H, m) , 2. 11, 2. 16 (3H, 2s) , 4. 05- 
10 4. 2 (4H, m) , 4. 45-4. 5 (1H, m) , 5. 45-5. 7 (2H, in) , 6. 37, 6. 62 (1H, 2d, J=l. 0, 3. 9Hz) , 
7.3-7.5(4H,m), 7. 5-7. 6 (2H, m) , 7. 85-7. 9 (2H, in) , 7. 95-8. 05 (2H, m) 



3-t KD^->-2-t7y^#^v/^-h 50mg£l,l, 1,3,3,3-^* 

«JETIi»jffiESr®*L % (2S, 3R. 4R, 5R)-2-(Tir^n ^r-»-4-(-<>^ o ^ 
-»-5-[2-(^m h^^^^U^JC^yP]^- KD-3-77-/1/ ^/j:— 

h0. 17g©T-fe h y^JgfflMD*. % MJET(C^£@£l./c 0 

20 (iL»U ^jfiT*24^TOfitfc 0 *?yu 3-t K n * ->-2- fcT y ; J 

7k50mL % iS?D&|fe**f h U !7 A^fclOOmL©^^^, ttJS4fe&tt£& 



#%0!|2 0 




BzO 



OBz 
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^zc^A* : y. ? J —;\s= 100:1] X ffi M t , M £ ?ft © ^ 4- 
{ (2R, 3R, 4R, 5R) -3, 4- bf* H>7* <Y /U^^r -5-[2-(^ h * * * y ;V) m 
Wh7t Kn-2-7 7-/U}-3-^y-3,4-^t Kn-2-f t^^/I'^v' 
h0.76g?r#7t. 
5 IR (neat) cm - 1 : 1734, 1670 

1 H-NMR(CDC1 3) jf : 1. 3-1. 35 (6H, m), 1. 85-2. 3(4H, m), 3.97(3H,s). 4.05- 
4.2(4H,m), 4.45-4.55(lH,m), 5. 65 (1H, t, J=6. 5Hz), 5. 74 (1H, dd, J=3. 6, 5. 9Hz) , 
6.24(lH,d,J=3.6Hz) > 7. 3-7. 4 (4H, m) , 7. 5-7.6(4H,m), 7. 85-7. 95 (4H, m) . 
##0ij2 1 

10 Sfcu^vufe- 1 4 C]^o^- h^rffilSm^t U 'AtoHDZfehLK ft^tiKm 
[2- 14 c]br7^v*^*f-5 K CSMtfc¥W«*99. 0%) Sr#7t e mm%& 

&&WLZtlX^ZX1&kLXtt* Witts m®M& WOOO/10569^7* btl% 0 
#:%$| 2 2 



4- [ (2R, 3R, 4S, 5R) -3, 4- 'J t K p * 5/-5- ( t Ko $r 9 s* f-jU) rh7t K n -2- 
7 7-^]-3-;f3ry-3 f 4-v J t h'n-2-^7^y*M**t5 Kl36mgd>g>JM!0!l 
1 7iFI«l»-fC, efe@*©{(2R,3S.4R,5R)-5-[3-(T5>'*^#=iyI/)-2-^- 
* y -1 (2H) - fc° 7 ^-^3-3, 4-^tKn^>7F7tKo -2- 7 7 > 9vU h 
20 ]) 7^/7j- hCDT- h V £i»*kl40mg£t#fc o 

1 H-NMRCD 2 0) 6 tt : 4. 30-4. 39 (4H, m) , 4. 45-4. 48 (1H, m), 6. 14(lH,s), 
7. 86 (1H, d, J=3. 6Hz) , 8. 34 (1H, d, J=3. 6Hz) 
2 3 




15 



HO 



OH 



HO 



OH 
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Me Y N Y C0NH 2 Me^N^CONHj 



HO 



/ *^ OH / \ 

HO OH HO OH 

4- [ (2R, 3R, 4S, 5R) -3, 4-J?t Kn# ->-5- ( t K P * 7Vl>) r h 7 t K n -2- 

7 7^^3-6-^ Tvu-s-^y-M-^t Kn-2-k°7v»ij;^>t$ Ko.igj&» 

b#%#Jl 7 <t IH^ItC L"t\ efe@ftcO{(2R,3S,4R,5R)-5-[3-(7 5/*/USJf= 
/V)-5-y 5vW2-^y-l(2H)-^7i^/U]-3,4-^t KDJf->rF7fc Ku-2- 

IROffirJ-cnT 1 : 1684, 1654 

^-NMR^O) Mil : 2.44 (3H,s), 4. 31-4. 47 (5H, m) , 6.12(lH,s), 8.20(lH,s) 
N^CONH, OyN^CONH, 

no p LA 0 

HO^/ «0+?>^ 

OH / 

10 HO OH HO OH 

4-[(2R,3R,4S,5R)-3,4-^t Kn^^-5-(fc Kn^->^^)rh7t Kn-2- 
7 7-^]-3-^-^-y-6-7i=yU-3,4-v J t Kn-2-t°7i7^7J/W*>f-^ K0. 06g 
/5^#%0iJl 7 < t|H#(CLT, MfeB#<D{(2R.3S,4R,5R)-5-[3-(7$y;&/l/jtf 
-/W)-2-^-dr7-5-7 3i^;wi(2H)-t'7v ? -/u]-3,4-^t Kn^rh7t Kn 
15 -2-77-M^fM^i)7^7x-hOtfy 9i^0.02g£#7i o 
IR(KBr)cm _1 : 1684, 1654 

1 H-NMR (D 2 0) 8 m : 4. 07-4. 41 (5H, m), 6.22(lH,s), 7. 47-7. 60 (3H, m) , 
7.99(2H,d,J=7.8Hz), 8.58(lH,s) 
2 5 
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j,IVCONH 2 jN^CONH 2 

m <Xf ° . HO+?>^ ° 

% OH % 

'oh oh 

4-[(2R,3R,5S)-3-t Kadrv'-5-(fc Kn > 7 t Kn-2-7 7 = 

^]-3-^-^y-3,4-v?t Ka-2-fc 0 Kl28mg^^##^J 1 7 t 
®m\Z Lt, fi£@#tf>{(2S,4R,5R)-5-[3-(T ^ 7 n^)-2-^-df- y- 

a- h <Di- h y [7 Aigl46mg£#7t 0 

1 H-NMR (D 2 0) 5 I : 2. 04-2. 18 (2H, m) , 4. 23-4. 29 (1H, m) , 4. 50-4. 58 (2H, m) , 
4.78-4.88(lH,m), 6.03(lH,s), 7. 86 (1H, d, J=3. 8Hz), 8. 41 (1H, d, J=3. 8Hz) 
#%#J 2 6 



10 



^N^COOMe 
^N^COOMe N O 

ho V"V o*. Jb 



HO OH 



y- 4- [ (2R, 3R, 4S, 5R) -3, 4-i/fc Ka^f *>-5- ( k Kc^r^ <tvW 7h7t 
Kn-2-7-7-^]-3-^-^-y-3,4-C7h: Ka^-k^^^*'^^^- h0.9g £ 
N, N-v^^T-ir* 5 K9mLK!l®U ^VXT^x t Y V * f )\<7 ± $ /u 
2. 3mL*5 ct t° U i/^^^-p- h/^^*^? M60mg£;f)n;iT65 e C-e7 
15 fl^jf # UfCo ^V^T*S«^^^^/W0InL*3J:t^'7K5mL<D^-a•^tca#^ #T 
ffiLfcSfrSrflt&l-S^lCfco-C. SfeSttO^/V 4-[(3aR,4R,6R,6aR)-6- 
(k Kn^^f^^^s-^Th^t Kn 7 u [3, 4-d] [l, 3] S?** y— ;V-4- 
JjU]-3-si-*y-2,4-i/t KD-2-t°7^#;U#^U-h0.24g£#7t o £b 

[(3aR,4R,6R ( 6aR)-6-(t Ko^i/^f y^-2-7s^;U7 h?t Ko7d[3,4- 



WO 03/015798 PCT/JP02/08250 

91 

d] [ 1 , 3] * y -/I/-4-W )V\ -l-**V -3, 4- ^ t K n -2- f 7 ^ * y u 
IR(KBr)cm~ 1 : 3440, 1731 

1 H-NMR (DMSO-d 6 ) 5 II : 3. 61-3. 71 (2H, m), 3.83(3H,s), 4. 50-4. 53(lH,m), 
5 4.86(lH,dd, J=2.2, 6.6Hz), 5. 01 (1H, dd, J=2. 0, 6.3Hz), 5. 23 (1H, t, J=4. 9Hz), 
5.95(lH,s), 6.07(lH,d,J=2.0Hz), 7. 45-7. 47 (3H, m) , 7. 49 (1H, d, J=4. 4Hz) , 
7. 54-7. 57 (2H, m) , 8. 09 (1H, d, J=4. 4Hz) 
2 7 




OMe 



OH VSdA 

10 ^fv^ 3-t h*v*i/-2-t°7i>>%/utf3ci/u— h0.30g£v?p<9vU;*/M^ 
-> Kl.5mL(C^?^^ h V^J^Tx. M). 70ml, L-T*a<7 ^^i^^vloc 
*x^^0.54g£Ji|I»;&PU ^ai:*8BfF^^bfc 0 ^PD/t/V^ 7fc£flD 
;ifc*SL 2mol/L^T*pH2{CpSL, ^1$Jf L7t 0 nbtitc^mm^x- 

(2S) -2- { [ (3- 1 K p =3r ->-2- 1° 7 S?= AO * A**=,i,] 7- 5 y } f y ^jj-jc— h 
0. 18g£#7t 0 

1 H-NMR(CDG1 3 ) 6 ■fit : 1. 27 (3H, t, J=7. 2Hz) , 1. 30 (3H, t, J=7Hz), 2. 94 (1H, dd, 
1=4. 4, 17. 2Hz) , 3. 15 (1H, dd, J=4. 8, 17. 2Hz) , 4. 14-4. 23 (2H, m) , 4. 24-4. 32 (2H, m) , 
20 4. 99-5. 02 (1H, m) , 8. 15 (1H, d, J=2. 6Hz) , 8. 40 (1H, d, J=l. 5Hz) , 8. 78 (1H, d, J=5. 9Hz) , 
12.4(1H, brs) 

mmi 2 8 



N CN NH 

U» cX 0Me - 

H NO 

H 



HCI 



3-^=^-3,4-^1: KD^-t^v^^/^-h y^2.0g^^^y-yb20mLfC?g 
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'<fcs itJgft&at&U 2t£@#<&*?vu 3-a-*y-3,4-s?t 

1 H-NMR (DMSOd 6 ) 6 fit : 4. 27 (3H, s) , 7. 88 (1H, d, J=3. 4Hz) , 7. 91 (1H, brs) , 
8. 07 (1H, brs), 8. 15(lH,d, J=3.4Hz), 8. 71 (1H, brs) 
5 2 9 



NH 

£ V\)Me . HC , 
H 




10 /^'^ i/ K0. 21g£#fc„ 

1 H-NMR (DMSO-d 6 , D 2 0) 6 fit : 7. 60 (1H, s), 8. 19 (1H, s) 
3 0 

CONH, ^N«^CONH 2 



HO 



/ V OH / % 

HO OH HO OH 



4- [ (2R, 3R, 4S, 5R) -3, 4- i? t K n * ->-5- ( t K p 3r *>y 5vU) x h y t K n -2- 
15 7 7-^]-3-t^V-3,4-i?t Kn^-k^^^^^^t^ K0.2g^T-feh- 

[SttiRiTk] -ettKU Bflc©{(2R,3S,4R,5R)-5-[3-(7§/'*^Jj?n/l/)-2- 
20 ^-^y-l(2H)-^7v J =^]-3,4-v?t Kn^v/7h7t Kp-2-77-M^^ 

1 H-NMR (D 2 0) 8 ffi : 1. 28 (9H, t, 3=7. 3Hz), 3. 20 (6H, q, J=7. 3Hz) , 4.15- 
4.20(lH,m), 4.28-4.40(4H,m), 6. 11 (1H, d, J=2. 0Hz), 7. 80 (1H, d, J=4. 2Hz), 
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8.34(lH,d, J=4.2Hz) 

5 {(2R, 3S, 4R, 5R)-5-[3-(T 5 J # frX-jU)-!-** y-1 (2H)-t° yi/=-;U]-3, 

t Ka^'>T h7t Ko-2-77^Mf;V*^7i- h©-?- h y £A&0. 19g 

IR(KBr)cm _1 : 1662 

1 H-NMR (D 2 0) 5 ft : 4. 15-4. 19(1 H, m), 4. 29-4. 38(411, m), 6.12(lH,s), 
10 7.80(lH,d, J=3.8Hz), 8. 35 (1H, d, >3. 8Hz) 
###J 3 1 

^N Y CONH 2 < N, sr C0NH 2 

i OH / i 

HO OH HO OH 

4- [ (2 R, 3 R, 4 S, 5R) -3, 4-v?k (t Kn^-^ 

^) x hyfc Kn-2-77-^] - 3 3 , 4-^fc Ka-2-f 
15 KO. llg^y^hy^^2.0mL(C^$^ tK?^T, 

~>mt y ^0. llml^D*. IDj£gT*2B#^aL# Lfc c SJ^^^J^ h y y^/VT 
$ ^1.2mUo<kt/ h y T' ^'vl'T y ^ ^ A * 7 7 1 — M. 12g(D^/^yU*/UAT 

h y^^vr^-rji^^^p^^ ^?£Ti2B#TOfiLfc 0 w&r^m^m 

0.07mol/L^7K^ fyxf/l,7y^7^$] T'MU I (2R.3S.4 
R.5R) -5- [3- (T5 /7J/^"-/U) -2-^y-l (2H) - 

.-c- h y^^^T^^-^Aig^-^tf^Mfcc):^ { (2 R, 3 S, 4 R, 5 
25 R) -5 - [3- (T$ J TJA'/tf-yV) - 2 -^y- 1 ( 2 H) -t°7i>- 
^] -3, 4--^k Yu^r^yy- Yyt Kn-2-7 7^} * h U*77s 
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l>*113n)g£#7t 0 #e>tlfc { (2R, 3 S, 4 R, 5 R) -5- [3- (75y*>P 
#=/U) -2-**y-l (2H) -1^7^^] 

7 t Ko - 2 -yy=.jU) y^/u v?*;*7jc— hO h !J3:^vU7> i E-=£.kifc 
5 143mgO110mg£.**y — /V3. OmLWgfl?^, iSJfeflife-J- h V $ J»0.28g(DT± h 

i 

<D { (2 R, 3 S, 4R, 5 R) -5- [3- (7 $ J -2-;**y 
-1 (2H) -bf7^v] -3, 4-v?fc Kn^i/f h7k Kn-2-77- 
/W) i^*^7s- hot" hy 7A:&64mg<£r#fc 0 .. 

10 IR(KBr) cm - 1 : 3418, 1682, 1236, 983, 905 

1 H-NMR(D 2 0) 6 W. : 4. 2-4. 5 (5H, m) , 6. 12(1H,s), 7. 83 (1H, d, J=3. 7Hz) , 
8. 35 (1H, d,J=3.7Hz) 

mmmi 

0 v 

^conh, >(*>s^°y.{ ,\couh 2 

HO^ Q -lO^O'V\!/ 

o^'o ' o o\^'o 

15 4- [ (3aR, 4R, 6R, 6aR) -6- ( t K o * ->y ^/U) -2, 2- v>y f;V7 h 7 t Ko 7 P 
[3, 4-d] [1, 3] *yOr*V— /U-4-^^]-3-^-dry-3, Kn-2-^7 v^^/WaK 

K65mg, lH-x h7y*-^44mg*5«J:U J ^U'=¥^7 — ->— ^7 4A10mg^7-fe 

h = h y ^2. omL^sgiH^*, 7K?&t, tvp • ^-t* • y is-t/U 

•^r^^hV- (J. Med. Chem. ) fg38#. ^20^ £3941-3950H(1995¥) fclBft 

*7s*/WT 5 y>T hO. 16g07ir h= h U A-3. OmUg$t£#t'J^n U ^MTf40 
#MJI#Lfc. SJSS'frtttan-* o oii2cS1^78mg07ir h^ h y ,w. OmUg 

T>*7jcl0raL^D^., U 7KS*B1fSE^.^20nL-CttaiLfc o t^t© 
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t Y#77 4 — \fflffiL ; ^nn*M : > */-^=50:l]Tif^U Stfeifttt 
fe©2,2-^f/U-Wnlft= *9T*sy K S-(2-{[(3aR,4R,6R,6aR)-6-(3- 
i7/i^/<^ ^ ;U-2-t^ V-2H- f7 ;U)-2, 2-^/ f ;b-f h 7 fc Ko-7n 

5 [3,4-d][l,3]v^*y-/U-4-^VM >=¥v']-[2-(2,2-^^^yU-7 B o^-^ 
/l/7 7-^)-x h#->]-Jft*zf:y n#^}-3if-/w)-x^7 l /V'68mgiSr#yi: e 
IR (neat) cm" 1 : 1684 

1 H-NMR(CDC1 3 ) 6 M : 1.22(9H,s), l,23(9H,s), 1.40(3H,s), 1.65(3H,s), 
3. 08 (2H, t, J=, 6. 9Hz). 3. 10 (2H, t, J=6. 8Hz) , 4. 04-4. 12 (4H, m), 4. 29-4. 36 (1H, m), 
10 4. 39-4. 45 (1H, m) , 4. 59-4. 64 (1H, m) , 4. 86-4. 88 (2H, m) , 6. 02 (1H, brs) , 6. 05 (1H, d, 
J=1.5Hz), 7.84(lH,d. J=4.3Hz), 7. 87 (1H, d, J=4. 3Hz) , 9. 17 (1H, brs) 

%vm2 




2,2^^^WDf^^7->-; K S-(2-{[(3aR,4R,6R,6aR)-6-(3-7J 

[3,4-d][l,3]^^y-/U-4--r/Uy h^r^)-[2-(2,2-^^^-7°P f^A* 
;V7 7-^)-x y B = 3 r'>}-^^)-^^x/U60mg^7K2. 4mL*3«fc 

* 7— ^2. AmKD^mmcmM^ i*\ ^!7^y^^50WX4-200l'^-V^ 
$JM(H+form)1.2g£#f»DU £i&T?3H#ra£# Lfc 0 £M£^£ilgi§U 

X-ytT'sy K S-(2-[[(2R,3S,4R,5R)-5-(3-7J/W^^^-2-^-Jry-2H-t 0 7 
As)-Z,*-*J k K^->-f ^7t Kp-7 7>2-^;M h=¥v-]-[2- 
(2,2-^y 5vU-;7*B k°^-jzyu^/u^7-^)-^ h=^>]-*;**y n=*-->]-;r^ 
25 AO ^^^A36mg^#7t 0 
IR(KBr) cm - 1 : 1677, 1660 
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1 H-NMR (CDC1 3 ) 8W. : 1.22(9H, s), 1,23(9H, s),3. 1 1 (4H, t, J=7. OHz) , 3. 67 (1H, 
brs) , 4. 05-4. 15 (4H, m) , 4. 25-4. 38 (3H, m) , 4. 44-4. 52(2H, m) , 4. 67 (1H, brs) , 6. 04 
(lH,d,J=3.7Hz), 6. 10 (1H, brs), 7. 90 (1H, d, J=4. 1Hz), 8. 08 (1H, d, J=4. 1Hz), 
8. 95 (1H, brs) 

5 mmm 3 

0 » 

CI^N^CONH, V^S^V^o-M 3 ^ ClyyCONH, 

°x° 0 °x° 

4- [ (3aR, 4R, 6R, 6aR) -6- ( t Kn f^)-2, f /Ur h 7 t K n 7 n 

[3, 4-d] [1,3] S?** y — /W4--C ;V]-6-^ o o -3-^-# y-3, 4-^ t K p -2- fc° 7 

K40mg^ib> mMMi t ttf feiti©2, f /W 

10 ^7°n et-y^7v"7 KS-(2-{[(3aR,4R,6R ) 6aR)-6-(3-#;W^^/V-5-;> 
a y M-2,2-i? * J-Jis-?- h7t Ko-7n [3,4- 

d][l,3]5?J*-^y— h=¥^]-[2-(2,2-v ? >9 L /^-yD k 6 ^--^yV7 

IR (neat) era - 1 : 1687 
15 1 H-NMR(CDC1 3 ) 6 fit : 1.21(9H,s), l,22(9H,s), 1.40(3H,s), 1.64(3H,s), 
3. 07 (2H, dt,J=7.0, 1.5Hz), 3. 14 (2H, t, J=6. 8Hz),4.06-4. 16(4H,m),4. 34-4. 39 (1H, 
m) , 4. 42-4. 47 (1H, m) , 4. 63-4. 65 (1H, m) , 4. 85 (1H, dd, J=6. 4, 2. 2Hz) , 4. 89 (1H, dd, 
J=6. 2,2. 8Hz), 6.04(lH,d, J=2.2Hz), 6. 17 (1H, brs) , 7.98(lH,s), 9. 07 (1H, brs) 

mmm4 

O O^O o HO OH 

2, 2-S*> fTU-f-tf^a t°^--y^T->y KS-(2-{[(3aR,4R,6R,6aR)-6-(3-* 
yW<*-OW5-^ n a-2-jr* y-2H-t°7 AO-2, 2-i?t ^vu-r h 7 fc K 



20 
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D-7D[3,H][l,3]^^y-;H-^M h^^]-[2-(2,2-^p«^-^p \£ 
^7^77=^)-s h**>]-#;**!J ndrv/J-i^/u) i^r^W2mg^e x 

S-(2-{[(2R, 3S, 4R, 5R)-5-(3-^/W<*-f^-5-^ □ V-2H- t°y 

5 -Y^)-3.4-i/ 1 Kd^-'>-t F7 k Ko-7 7>-2-^;M K d r~>]-[2-(2, 2-v?^ 

IR (neat) cm" 1 : 1686, 1654 

^-NMRtCDCls) dM. : 1.2](9H,s), 1, 23 (9H, s) , 3. 00 (1H, brs) , 3. 10-3. 16 (4H, m) , 
10 3. 83 (1H, brs) , 4. 05-4. 20 (4H, m) , 4. 25-4. 55 (5H, m) , 6. 02 (1H, d, J=2. 4Hz) , 6. 40 (1H, 
brs), 8. 15(lH,s), 8. 81 (1H, brs) 

mmM5 




4- [ (3aR, 4R, 6S, 6aR) -6-(3 — 7VU) -2, 2- * f;U/ h 7 t Ko7n[3,4- 
15 d] [1, 3] i/*$r y— ;V-A-j)\,yz-jr* y-3, 4-S?fc Ko-2-fc c 7 S?^*yI/#^ 5 
K0. 05g£ h/^>2mLtC»»$* % jgij^, i^^—j-jV • ^T* • ^tV Wvl' • -7" 
(J. Med. Chem. ) H37# % 313902-3909 H(19944£) iCfS^WTJ&fC^ C 

70mg«rJP^, 60 < CT-2^m#L7t o m&fcs 4-[(3aR, 4R.6S, 6aR)-6-(3- 
20 f/U)-2,2-i;>f/Vfh7t Ko 7 e [3, W] [1. 3] ^ y-^-H^]-3-t 

^y-3,4-^t KP-Z-tf^^^*^**^? K0.15g&*Q.gU 

^Sr-g-^-fr-C; «JBET^»«E*S*Lfc 0 #e>ttfc»«**->y 7>^* 7 A 
hi/77w-[it«; *opjfr/WA : /U=10:l]T?*t8lU SS£ 

@^©2,2-^ptf-/U-7*B V1r=.y97*sy K[(3aR, 4R, 6R, 6aR)-6-(3-#/W< 
25 ^^^-2-^^y-2H-t°7^^-l--r^)-2,2-v J y h7 t Kd-7b[3,4- 
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d][l,3]5?*^y-/W4->f/U> h^rV]-(2, 2-v5^f L /W7 , D £*=lA'**$'* h 

*is)-frsXftV B*is*f-A,=.X?A4. 12g£#fc 0 

IR(KBr)cm _1 : 1750, 1684,1654 

1 H-NMR (DMSO-d 6 ) ill : 1. 14(18H, s), 1. 29(3H, s), 1.51(3H,s), 3. 5-3. 7 (2H, n) , 
5 4. 34 (1H, dd, J=4. 0, 7. 2Hz) , 4. 75 (1H, dd, J=2. 8, 6. OHz) , 4. 86 (1 H, dd, J=2. 0, 6. OHz) , 
5. 23 (1H, t, J=4. 8Hz) , 5. 31 (2H, s) , 5. 34 (2H, s) , 5. 97 (1H, d, J=2. OHz) , 7. 56 (1H, d, J= 
4.4Hz), 7.83(lH,brs), 8. 06 (1H, d, J=4. 4Hz) , 8.43(lH,brs) 

^ 0 X 0 >C° HO* OH 

10 U-^f/W/D^^Ti/? K[(3aR,4R,6R,6aR)-6-(3-*/W^>fyW 
2-;* -2H-tf 7 v^^-l— T/>) -2,2- v?y^vV-x hy t Kn-7 d [3, 4-d] [1, 3] 
v^^y-^-4-f^y h^ri/]-(2,2-^y fvV-^n h* f s)- 
7Jn^*U n^v^^l^^M). lg£, y * 7 — /H. 5mUo <fcl>'7Kl. 5mL©ig£-iK 
KUS*S£it\ y^^yy^50WX4-200^^^^^Ig(H+form)5mL$r^P^. fcfcT 

15 1. 5I^K»^ L/Co mm*&£L, Tth-h l J 5mL*5.fc tf*2. 5mL©«^ 

VT'sy K[ (2R, 3S, 4R, 5R) -5- (3-;*7/l"<^ y-2H- 1'7 W /U) - 

3,4-vfb: Kp^-^-t h7t y yvy h *->]-<2,2-So» f;l^yn 

20 f^/V^W h=Jr->)-*** !J ndf-^y ^vlo^yvM). 07g£#7c e 
TR(KBr)cm~ 1 : 1751, 1670 

1 H-NMR (DMSO-d 6 ) Sffi: 1. 16(18H, s) , 3. 64(1H, dd, J=2. 0, 12. 4Hz), 3. 81 (1H, dd, 
J=2.0, 12. 4Hz), 3.9-4. 0(3H,m), 5.46(2H,s), 5.49(2H,s), 5. 92 (1H, d, J=2. 4Hz), 
7.54(lH,d, J=4.4Hz), 7. 75 (1H, brs), 8. 29 (1H, d, J=4. 4Hz) , 8.35(lH,brs) 

25 mmm 7 
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A^-Oy COOMe ^_o-P-0^y 



HO , , 

°X° ooom. X 



4-[(3aR, 4R, 6R, 6aR)-6-( t Ko*V> *vU)-2, 2- v 5 /- ^vl^ h7t Kd7d 
[3, 4-d] [1, 3] y~^-4-^^]-3-^-=¥ y-3, \-*s t Kn-2- S^^/UtS 

5 K0. 50g^ t°y v^50mLl::^£-B\ T^Vy 4 7 V^~^ 

(Antiviral Research) ^43^, j(537-53JC (1999^) fc|5tt©*jfet JPUTW3H 
Lfc/< 5v!" ^ n n 7 at— yU*^* y /VP-»N-L-T ? — h2. 2g(Of- b 7 t K 
d 7 7 ^mmtmlbN-t S jf*/—A,\. 3mL£|i[fi&» U l*l&a?-C3B$|SJlfc 

10 n-v ; : ^»40;l]-CHfiRU 

&St£@J£ft©(2S)-[[(3aR, 4R, 6R, 6aR)-6-(3-*/W<^-^yW2-^^ y-2H-fc*7 
f M-2, 2-*s* ?vU-x h7tKo-7n[3, 4-d] [l, 2] is** V— A~-4--f 

*7vM).43g£#fc 0 

15 IR (KBr) cm - 1 : 1749, 1684 

1 H-NMR (DMS0-d 6 ) 6 4ft : 1. 22, 1. 23 (3H, d, J=7. 1Hz), 1. 28, 1. 30 (3H, s), 1. 50, 1. 51 
(3H, s) , 3. 58, 3. 60 (3H, s) , 3. 80-3. 88 (1 H, m) , 4. 1 5-4. 34 (2H, m) , 4. 42-4. 45, 4. 50- 
4. 54 (1H, m) , 4. 74, 4. 81 (1H, dd, J=2. 0, 6. 3Hz) , 4. 67, 4. 93(1H, dd, J=3. 0, 6. 1Hz) , 5. 9 
4-5. 97 (1H, m) , 6. 09-6. 15 (1H, m) , 7. 08-7. 20 (3H, m) , 7. 32-7. 39 (2H, m) , 7. 46, 7. 51 

20 (lH,d,J=4.0Hz), 7.75-7.80(lH,brs), 7. 84-7. 87 (1H, m), 8. 26-8. 32(1 H, m) 

.N^CONHj ^N^,CONH 2 



o cc c 

Cr,,. °X° < HO OH 

COOMe COOMe 
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(2S)-{[(3aR, 4R, 6R, 6aR)-6-(3-*/W<^e-<yV-2-^-^r y-2H-tf 9 v?>l-'f/l')- 
2,2-^f^-fh7t Kn-7o [3,4-d][l,3]^*y-ywW/u.?t h 
7 * / 3r * * V /V7 5 7 }-7° d yVTi/y K * ^yHn*7VH90mg 

HJfe0!l2 t^lCL-Cefe@»0(2S)-{[(2R,3S,4R,5R)-5-(3-*/U/<^c 
5 >f/W2-**y-2H-tr7^>-W/l')-3 f 4-^t Kn^->f hyfc Ko-7 7> 
2--Y/M h^rv'l-ysi/^v'-^^^y/UT^ y}-7°n y * T •> y K > 

IR(KBr)cm _ 1 : 1735, 1676, 1661 

1 H-NMR (DMSO-d 6 ) 6 : 1. 21, 1, 23(3H, d, J=7. 2Hz), 3. 57, 3. 58(311, s) , 3. 81- 
10 3. 98 (2H, m) , 4. 02-4. 04 (1H, m) , 4. 12-4. 4 1 (3H, m) , 5. 60 (2H, brs) , 5. 91-5. 94 ( 1 H, m) , 
6. 10-6. 20 (1H, m) , 7. 15-7. 24 (3H, m) , 7. 34-7. 45 (3H, m) , 7. 73 (1H, brs) , 7. 81, 7. 86 
(1H, d, J=4. 2Hz) , 8. 29 (1H, brs) 

nw\ 9 




15 tf-jV 4-[(2R,3R,4R,5R)-3,4-t'^(-Oy^^^-^r^)-5-[2-(^ h^v-zfc 
y /u)zc^/u]x y?t Kn-2-7 7= /1-0-3- t Yv-2-\f7is 
^yl^^U- h0.20g^Tir h= h y/V2.0mL{C»«?$*, tK^T, h 
yy^u^*0.33mLSriP*» 0^CT30^. M-eiB*W«#Lfc. SfSfe-g-fc** 

7^ ; *]T?*MttU «»fe@^02-[(2R,3S,4R,5R)-5-[3- 
(T5 /7J^7K^W-2-^-^y-l(2H)-t 0 7v : ^]-3,4-v J t Kn^->7F7t K 
25 P-2-77^]xfM^*!ly^ 7*>y K28mg£Wfc. 
IR(KBr)cm _1 : 1676 
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1 H-NMR (D 2 0) 6 ffl : 1. 7-1. 95 (2H, m) , 2. 0-2. 2 (2H, m) , 3.95-4.0(lH,m), 4.2- 
4. 25 (1H. m), 4. 33 (1H, d, J=4. 6Hz), 6. 06 (1H, s), 7. 79 (1H, d, J=4. 0Hz), 8. 03 (1H, d, J= 
4. 0Hz) 

MMM l 0 



H 3 CyN^CONH 2 



Voh 



5 BzO OBz 

3-fc Kn*5/-6-^^A^2-tf5^>*^#^5 ■K0.43g*»&^JS*«6 
I- LT, HfeJft^O[(2R, 3R, 4R, 5R)-5-[3-(7 $ / ^/VzK-^)-5-p< ?vU-2-;^ 
y-1 (2H) - f 7 v?-^] -3, 4-^(^^n^»rh7kKo-2-77 =/u] * 
5vU ^^/rc- h i. 2 g Srfllfc. 
10 IR(KBr) era" 1 : 1727, 1686, 1654 

1 H-NMR(CDC1 3 ) 8 fl[ : 2.15(3H,s), 4. 67 (1H, dd, J=3. 4, 12.7Hz), 4.85- 
4. 88 (1H, m), 4. 99 (1H, dd, J=2. 4, 12. 7Hz), 5. 88-5. 95 (2H, m), 6. 03 (1H, d, J=3. 2Hz), 
6.47(lH,d,J=3.9Hz), 7. 36-7. 65(10H, m), 7. 93-8. 00 (4H, m), 8. 10-8. 13(2H,m), 
9. 12 (1H, d, J=3. 9Hz) 

15 mmmi 1 

H 3 Cy n y CONH 2 H 3 C Y N, sr CONH 2 

BzO^ 0 / - H0 W 

BzO OBz HO OH 

[(2R, 3R, 4R, 5R)-5-[3-(T 5 / t>Jl<i£=.)V)-5-t ?-j\,-2-** y-1 (2H)-h* y *J 

— ^]-3,4-^(^^y-r ndri/)T h7t kp-2-7 7= >^3y fvu -oyx- 

M. 05 g ri>e>##0H 7 i LT, TOlft(D4-[ (2R, 3R, 4S, 5R)-3, 4- V t 

20 Ko*->-5-(t Ko^Wf/l/)f h7t Kp-2-77-^]-6-> ^-3-^-^y- 
3,4-^fc KB-2-tr9-^*/U#*^* K0.4gfc#jfc o 
IROCBrJcnT 1 : 1698, 1654 

1 H-NMR(DMS0-d 6 ) 6 ffi : 2.24(3H,s), 3.62-3. 67 (1H, m), 3. 80-3. 85(1 H, m), 



WO 03/015798 PCT/JP02/08250 

102 

3. 94-4. 01 (3H, in), 5. 10 (1H, d, J=5. 1Hz), 5. 32 (1H, t, J=4; 8Hz), 5. 62(1H, d, J=3. 2Hz), 
5.92(lH,d, J=1.7Hz), 7. 76(1H, brs), 8. 16(lH,s), 8.48(lH,brs) 
2 



N^CONHj 





I r N Y CONH 2 "N^O 



BzO OBz 

5 3-t KP^->-6-7^^U-2-t°7v ? ^yU/J<drf-$ K0.35g *>b##0U6 tWi 
mi^LX, H&$ft<2[(2R, 3R, 4R, 5R)-5-[3-(T 5 / t>/^~;V)-2-^ y-5-7 
^=/Wl(2H)-t°7v 5 =>'U]-3,4-t*^(-<^> r -r o^'y)^ h7t Kd-2-77- 
/kM^vV ^^/i- h0.5g£^7t o 
IR(KBr) cm - 1 : 1720, 1717, 1684, 1654 
10 1 H-NMR (CDC1 3 ) 6 fit : 4. 77(1H, dd, J=3. 6, 12.4Hz), 4. 90-4. 97(2H,m), 5.93- 
5.99(2H,m), 6. 03 (1H, d, J=3. 7Hz), 6. 58 (1H, d, J=4. 2Hz), 7. 32-7. 68(1 4H, m), 
7. 95-8.05(6H,m), 8. ll(lH,s), 8. 93 (1H, d, J=3. 4Hz) 

fttem 1 3 





^ 'N^O - 

BzO OBz HO* OH 

15 [(2R, 3R, 4R, 5R)-5-[3-(T 5 J % >\>i£—;\<)-2-** V (2H)-bf 7 

- M).48gj&»&##0!|7 tmmzLX. f$fe@#©4-[(2R,3R.4S.5R)-3,4-S?fc 
h*D^«>-5-(k KD^f^)f F7t Kn-2-7 7-^]-3-^-^y-6-73i^ 
yV-3,4-i^t Kn-2-hr9^*/U3R*-^5 K0.12g&ftfc. 
20 IR(KBr)cm _ 1 : 1685, 1670, 1654 

1 H-NMR (DMSO-d 6 ) if : 3. 71-3. 75(1 H, m) , 3. 93-3. 97 (1H, m). 4.02- 
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4.15(3H,m), 5.10(lH,d,J=6.6Hz), 5. 67 (1H, t, J=4. 0Hz), 5. 73 (1H, d, J=4. 6Hz), 



5. 96 (1H, s) , 7. 32-7. 46 (3H, m) , 7. 82 (1H, brs) , 7. 88 (2H, d, J=7. 8Hz) , 8. 43 (1H, brs) , 
9. 07 (1H, s) 
1 4 



3-t Kp**>-2- t'y s^tfyutfdMf* K0.24gSrl, 1, 1-3,3, 3-^^f-> 

- h y /H2. 5mL, [(2S,4R)-4,5-t'^(Tir^-n^-»7 i h7t Kd-2-7 7=/1/] 
10 ^^^-hO.SOg, Jfi{k^X (IV) 0.29rf.«r«&«aiDU MT30#« 

15 ^77^ ; ^pd#M ;: ^=16 : 1] T^iL, $ft-fe@ft: 

CD {(2S, 4R, 5R)-4-(T-fef-n *^)-5-[3-(7 5 7 7j7U^=/0-2-^^f V-l (2H)-f 
7i/-yW]7 l h^t Ka-2-77=^}^f;V 'O/^- bO. 61g£?#fc 0 
IR(KBr) cm - 1 : 1743, 1706, 1667 

1 H-NMR (CDC1 3 ) 6 fit : 2. 13-2. 23 (5H, m) , 4. 67 (1H, dd, J=4. 0, 12. 8Hz) , 4. 78- 
20 4.85(2H,m),5.48(lH,d, J=4.0Hz), 6.05(lH.s), 6. 61 (1H, brs) , 7. 47-7. 51 (2H, m) , 
7.58(lH,d,J=4.0Hz), 7. 62-7. 66(1 H, m), 7. 96(1H, d, J=4. OHz), 8. 02-8. 04 (2H, m) , 
9.06(lH,brs) 




5 



O 



HJStfiJ 1 5 
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.N^CONH. 



» OH 
0 

{ (2S, 4R, 5R) -4- (T-fe n dp- -5- [3- (T 5 y # -2-X>3- y-i ( 2 h) - f 
7 v?-/V]x Kn-2-77-/M^f^ -<>-yai— M.21g£y- — jV 

. 36nLfcje»$*, *ifrT"C, 28%^ h JJ h^rV * / 28g&gs 

5 SOU Rffll^cmMj*#Lfc. Rl£WK:iw)l/UaKSrai, pH5lcPSLfc^, 

Sift ; n-^-^> : R»3i^/U=4 : 1] "CfifJKgL 2-7°a/V->, g^cn 
^©jg^jaESriPx., gtMfefrttttU 6&IS#©4-[(2R,3R,5S)-3-t Kd^ 
->-5-(t Kn^fMfh^t Kn-2-77=^]-3-^-^f-y-3,4-^t Kp-2- 
10 tf?5*WM'Ji?*lK K0.47g£#fc o 
IR(KBr)cm _1 : 1682, 1654 

1 H-NMR (DMSOd 5 ) 5 ■fit : 1. 72(1H, dd, J=5. 2, 13. 2Hz), 1. 86-1. 93(1 H, m), 3.61- 
3. 66 (1H, n) , 3. 88-3. 93 (1H, m) , 4. 25 (1H, t, J=4. 0Hz) , 4. 43-4. 48 (1H, m) , 5. 28 (1H, t, 
J=5. 0Hz) , 5. 77 (1H, d, J=4. 0Hz) , 5. 82 (1H, s) , 7. 56 (1H, d, J=4. 4Hz) , 7. 76 (1H, brs) , 
15 8.37(lH,d, J=4.4Hz), 8. 42 (1H, brs) 
16 

^N^CONH, jj-NYCONHj 
K\ 9 N O 

V Y 

4-[ (3aR, 4R, 6R, 6aR)-6-( t K p W ^^)-2, 2-^y- f/Pr h 7 t Kn 7 p 
[3, 4-d] [1, 3] 5?*-*y — OP] -3-** y-3, 1 Kp-2- t*7 *J-*13A># 
20 =friK K0. 5g£N,N-v^ ^#^2*7 5 K&nLKlJ&tfS*, 

5 yy*-^0.29g$rADx, ML"ClB#RH|M$Lfc«, 1, 4-^^^^-^ 

o.2imL^^pt, M-cm#ra, 6ot;-em#iHHJi#u Sbti, 

3— /W).29mL£»U 60"C-C3l*IB*i*Ufc. IflETfcEJStKfcMLfc*, 
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C»H* ; ftK^.^ : ^^/-^=10 : 1] TttKU &3f£»#feO 
5 {(3aR, 4R, 6R, 6aR)-6-[3-(T '§ / $JU#=l/U)-2-** y-1 (2H)- fc°7 5?=/U]-2, 2- 
i//- h7kKo7n[3, 4-d] [1, 3] S^tf* V —jV-A-j jV) y ^jv 4- fc K o 

^r^y^ 7?-*^- h0.31g£#/c o 
IR(KBr)cm _ 1 : 1750, 1684, 1654 

1 H-NMR (CDC1 3 ) SM : 1. 41(311, s), 1. 47-1. 54(2H,m), 1. 62-1. 68(5H,m), 3.60- 
10 3.66(2H,m), 4. 04-4. 16(2H,m), 4. 32(1H, dd, J=3. 2, 12. 4Hz), 4. 48(1H, dd, J=2. 2, 
12.2Hz), 4.73-4.76(lH,m), 4. 79(1H, dd, J=2. 4, 6.0Hz), 4. 92(1H, dd, J=l. 8, 
6.2Hz), 5.98(lH,d, J=2.0Hz), 6. 31 (1H, d, J=23. 6Hz), 7.77(lH,s), 7.75(lH,s), 
8.78(lH,br), 9.25(lH,brs) 

mmw 1 7 

r N^CONH 2 J^CONH 



ho^-n^ 0 A q 



(T 



15 



°x° 




2 



HO OH 



{(3aR, 4R, 6R, 6aR)-6-[3-(T 5 J tu\>tf=.;V)-2-3r* y-l (2H)- 
2,2-^Wh7t FD7n[3,4-d][l,3]^^-df.y— ;U-4-> OW J* ^ 4-fc 
Ko *— jR^— M. 2g?r^ ^ y -/U8mU 7K60raL^^MlC^^ 

^>73i : y^^50WX4-200-r^-^^m^l (H+form) 19g£^3jPU M"C3I* 

fegfrO {(2R, 3S, 4R, 5R)-5-[3-(T 5 7 #;b#=/u)-2-;*-* y-1 (2H)- tT9 
/V]-3,4-^fc Ko^-/rh7t Kn-2-7 7-M / 4-t Kn^^fyu tj 
25 -tf*- h0.16g£&7t o 
IR(KBr)cm~ 1 : 1745, 1664 



WO 03/015798 PCT/JP02/08250 

106 

1 H-NMR(DMS0-d 6 ) 8 fit : 1.45-1. 51 (2H,m), 1. 64-1. 67(2H, m) , 3. 40-3. 42 (2H, m) , 
3.90(lH,d, J=4.8Hz), 4.08-4. 15 (4H,m), 4. 36-4. 47 (3H, m) , 5. 38 (1H, d, J=5. 2Hz), 
5. 74 (1H, brs) , 5. 92 (1H, s) , 7. 50(1H, d, J=3. 6Hz) , 7. 75 (1H, brs) , 7. 81 (1H, d, 
J=3.6Hz), 8. 30 (1H, brs) 

5 mmmi 8 

o o 

* H 

AcO OAc HO OH 

(2R, 3R, 4R, 5R)-4-(Tir^a =3f--»-2-[(T-tr^D * ?vU]-5-[3-(7 
yJf-yix)-2-^-^f y-l(211)-fc°7 h7t Kn-3-77-^ 7ir^— h 

> y * n?^77.^ ; BHB^fvl' : * $ J -A-=10: l] Tit 

S! L, efeB^O { (2R, 3S, 4R, 5R)-5-[3-(T $ J fr) -2-**)/ -\ (2H)-t° 

7v?-;U]-3,4-^t Kn#'/f h7t Kn-2-7 7^)>f>U Tirx— M2mg 

15 1 H-NMR (DMSO-d 6 ) 6 fit : 3. 20 (3H, s) , 3. 90 (1H, dd, J=6. 8, 11. 5), 4. 06-4. 09(lH,m), 
4. 12-4. 17 (1H, m) , 4. 31 (1H, dd, J=5. 6, 12. 7) , 4. 35 (1H, dd, J=3. 4, 12. 7) , 5. 33 (1H, d, 
J=6. 6) , 5. 73, (1H, d, J=5. 1) , 5. 90 (1H, d, J=2. 0) , 7. 57 (1H, d, J=4. 4) , 7. 75 (1H, brs) , 
7.85(lH,d, J=4.4), 8. 31 (1H, brs) 

mmm 19 

N^CONH. 0 0 



20 



ce * ox 

H0 OH . rf 

AcO OAc 

4-[(2R,3R, 4S,5R)-3,4-^t Kn**>-5-(fc K n ^vu) y- V 7 t Ko-2- 

7 7-;u]-3-^-^y-3,4-^t Kn-2-f7i/y*;V*>t; KSgSrfcyjcfifcKBS 
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mL&XXft'V 5?>12.5mUaR»U 50°CX' 1 B#|ffl$ b£70°CT* 1 «Jt#Lfc„ 

(2R, 3R, 4R, 5R) -2- [3- [ ( 7 * f/V7 5 / ) U frtf-ju] -2-**y-l (2H) 
5 ^]-4-(T-tr5 1 n^^)-5-[(T-lr^n^v')^5 1 /H7 1 by t Kn-3-77^ 7 
irx- M.26g£fcfc. 
IR(KBr) cm - 1 : 1750, 1709 

1 H-NMR (DMSO-d 6 ). 6 ft : 2.06(6H,s), 2.09(3H,s), 2. 17(3H,s), 4.26- 
4. 42 (3H, m) , 5. 35 (1H, t, J=6. 1Hz) , 5. 50 (1H, dd, J=3. 7, 6. 1Hz), 6. 06 (1H, d, J=3. 4Hz) . 
10 7.50(lH,d, J=4.4Hz), 7. 83(1H, d, J=4. 4Hz), 11.44(lH,s) 
H«J 2 0 



HO 




4-[ (3aR, 4R, 6R, 6aR)-6-( t Kn $ri/* T^)-2, 2-i?t f^r h 7 t K n 7 o 
[3, 4-d] [1, 3]i?**cy-/l'-4-'(/ls]-Z-**y-2, 4-^t Kn-2-lf7^^^ 
15 5 K0. 2 g $r*SjJcR»lmLi3 £ tT U 5?>4nLK»»$*, M"C 1 tifmffiW 

L7h e £JSSfc*r«JET"CaU6U B©^K7k5mL£#0x., g^^^/V5mLT*10[Hltt 
tULfco *lmL£AD;i, 2mol/L£&£ffl^TpH3K:figLfc 0 

20 ^*77-f- [i&gtflfc; ^^o*M : p<*/-;U=10 : l] -CttfiU iSfclt&fa 
ft© { (3aR, 4R, 6R, 6aR)-6-[3-(7 5 / -2-^"^ y-1 (2H)-^y v^u]- 

2,2-^f;U7f7t K n 7 n [3, 4-d] [1, 3] V -/H-^ /!/) ^ f > 7ir 

T-b0. 15g£*ffc 0 
IR(KBr)cm _ 1 : 1743, 1685 

25 1 H-NMR (CDC1 3 ) 6 it : 1.41(3H,s), 1. 65(3H, s), 1. 94(3H, s), 4. 32 (1H, dd, J=4. 4, 
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12. 5Hz) , 4. 40 (1H, dd, J=2. 9, 12. 5Hz) , 4. 68-4. 71 (1H, m) , 4. 76 (1H, dd, J=2. 9; 6. 1Hz) , 
4. 87 (1H, dd, 1=2. 1, 6. 2Hz) , 5. 95 (1H, d, J=2. OHz) , 6. 17 (1H, brs) , 7. 70 (1H, d, 
J=4.2Hz), 7.80(lH,d, J=4.2Hz), 9. 13 (1H, brs) 

nnn 2 1 

^N^COOMe 

Ho-voy ^ HoA^oy 

5 Ph Ph 

4-[(3aR,4R,6R,6aR)-6-(t Ko+->^f ^)-2-7x^f f7t Yu 
7Dt3,4-d][l,3]v J ^-^y-/U-4— f/U]-3-;d-*y-3,4-S?fc 
/U# h-0. 5 g Sr*Sj5mol/Lftj»T^ = T^ * y -/W^15mL(C5g® 

10 [ (3aR, 4R, 6R, 6aR) -6- ( t Kn#«» -2- 7 a ^/U-f h 7 t h'n7P [3, 4- 
d] [1, 3] V**y—Jl>-4-'(/l']-3-**y-Z, 4-^fc Kn-2rtT9 
KO. 34 g &#fc B 
IR(KBr)cm _1 : 1684 

1 H-NMR(DMS0-d 6 ) 5 fig : 3. 61-3. 75 (2H, m), 4. 52-4. 54(lH,m), 4. 87 (1H, dd,J=2.4, 
15 6. 3Hz), 5. 00 (1H, dd, J=2. 2, 6. 6Hz), 5. 25 (1H, t, J=4. 9Hz), 5. 96 (1H, s) , 6. 10 (1H, d, J 
=2. OHz) , 7. 45-7. 48 (3H, m) , 7. 54-7. 57 (3H, m) , 7. 76 (1 H, br s) , 8. 06 (1H, d, J=4. 4Hz) , 
8. 34 (1H, brs) 

mmm 2 2 

AcO->0. OAc jN^CONH, 



^N^CONH, AcO OAc AcO-^Oy 

Ac() OAc 

20 3-t Yu*is-2-\?yyyf3jl>T£*-Vr* Kl.39g&l, 1, 1, 3, 3, 3-^Mf> 
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JJ/H5inU 0 -D- V #77^ — * 1,2, 3, 5-r F77tf- M. 14g, Y])yjV 
Jru*$ ^7^*y8 h y y ?vU-y y /W. 99mL£JlIftgs;!jQ L % MT2fl#fflfli# 
LfcflK )3-D-y^7 7/-Xl ( 2,3,5-xh7TirT-h0.95g^D^, £ ^ 

it U (2R, 3R, 4R, 5R) -4- (T 1? n * -2- [ ( T ± f- u * y ^ /u] - 
5-[3-(T5 y^/V4<-;l-)-2-^-^y-l(2H)-t 0 7 v 1 -^]^ h7 t Kp-3-7 7 = 
T-fex-M.73g^#7t 0 
10 1 H-NMR (CDC1 3 ) 6 ^ : 2. 10 (3H, s) , 2.16(3H,s), 2.17(3H,s), 4. 40-4. 52 (3H, ra) , 
5. 29 (1H, t, J=6. 2Hz), 5. 48 (1H, dd, J=3. 2, 5. 1Hz), 6. 05 (1H, brs), 6. 16 (1H, d, 
J=3.2Hz), 7.79(lH,d,J=4.2Hz), 7. 81 (1H, d, J=4. 2Hz) , 8.98(1H, brs), 
iJ 2 3 



15 (2R,3R,4R,5R)-4-(T'ir^Ddr-»-2-[(T-fe^D^i»^^]-5-[3-(T$y7J 
^xK=.yV)-2-^-=^y-l(2H)-bf7^.=^]7 i h7k Kb-3-7 5=/u T^x- h 
0.40g£x h7 t Ko^yyCSSSt, tK^T, h V (60% $4 

y/U^/ummm) 0.06g, ^p^dU K0. 14mL*IR?fcS3!JD U ^jfiT*28# 
MUB*Lfc£, 7K^k^hyi7A (60%U^7^/UiSS) 0.06g, tV<u 

20 Way K0.14mL£8sflPU IfifllWU SfeKl, *mt1- h V> J* 
(60%5*?/lo^A'HjMfc) 0.06g, tV^n^yu^ o y K0. 14mL£8s3JD U ft 

SAfeS:^ y#40u* ; n .=3rir> : ft@f^^U=3 : 

25 l] T?**8!U H^@i$:©(2R > 3R,4R,5R)-4-(T-fe-^D^v')-2-[(Z± ; 5 : -n^^) 
> m> ] -5- [3- { [ (2, 2- y -f a /< y vu) T 5 y ] # )V sjf = A> } -2- * * y - 



AcO 



AcO 




OAc 



AcO 



OAc 
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1 H-NMR (CDC1 3 ) 6 |t : 1.30(9H, s), 2.13(3H,s), 2.16(6H,s), 4. 39-4. 49 (2H, m) , 
4. 52-4. 55 (1H, m) , 5. 29 (1H, t, J=5. 9Hz) , 5. 48 (1H, dd, J=3. 7, 5. 6Hz) , 6. 22 (1H, d, 
J=3.4Hz), 7. 84 (111, d, J=4.2Hz), 7. 86 (1H, d, J=4. 2Hz), 11. 82 (1H, brs) 

5 %mm2A 



itz. J-,v (2S) -2- { [ (3- 1 K o Jf- >>-2- fc° J i/=.j\>) tuXs-ft-j^T*;)??)/ 
i?*^— hO. 16g£l, 1, 1, 3, 3, 3-^=*"!M ^fr's'sy^lnUzMM 1B#P£ 

io ^^^*Lfc 0 mhti*.imm\z.7± y~ b y^u iS-D-y^??/-* 

1,2,3,5-7- h^T-irx— h0.24g, h y 7^n^^>7;U*ygf h y ,*tVW> 

y/uo.iimL^M&^nu ^jar-iB#r^a#L/c„ ^dp*^. TkSriDx., ^ 

15 -fi)<>ffr? h^7 7^- HSRHft ; * CD*;UA : ^ — /u=40 : 1] 
■CfiWRU Wfe^Ov^fvV (2S)-2-{[(4-{(2R,3R,4R,5R)-3,4-tf^(Tir 
f-par^)-5-[(T-tr^-P^v')^^]7 i h7 t Kn-2-7 7^)-3-t^y-3,4- 
S*fc Kp-2- #/u#=/U] 7 5 y } 7'* VS^jc- ho. 25g&#fc 0 
1 H-NMR (CDC1 3 ) 6ffi : 1. 25(3H, t, J=7. 2Hz), 1. 28(3H, t. J=7. 2Hz), 2,10(3H,s), 

20 2. 15 (3H, s) , 2. 17 (3H, s), 2. 98 (1H, dd, J=4. 8, 17. 2Hz), 3. 11 (1H, dd, J=4. 8Hz, 17. 2Hz 
), 4. 13-4. 18(2H,m), 4. 21-4. 28(2H, m), 4. 40-4. 47 (2H, m) , 4. 49-4. 51 (1H, m), 
5. 09-5. 12(lH,m), 5.26-5.28(lH,m), 5. 43-5. 44 (1H, m), 6. 27 (1H, d, J=3. 3Hz), 
7. 77(lH,d, J=4.0Hz), 7. 79 (1H, d, J=4. 0Hz) , 10. 13 (1H. d, J=8. 1Hz) 




COOEt 



AcO 



OAc 



mm\ 2 5 
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O pCOOEt O --COOEt 

ffV^N^COOEt |f N v\ COOEt 

~ SA> H - ^ k N A 0 H 

AcO^oJ Ac0^.oJ 

j>\ Si 

AcO OAc HO OH 

v? =c (2S) -2- { [ (4- { (2R, 3R, 4R, 5R) -3, 4- fcf * ( 7 -fe ^ n # -5- [ ( 7 ir =f- 
D^r-»>^]x h7t KD-2-77^V)-3-t^y-3,4-^fc Kn-2-t'7v^= 

5 7 Ky V Aac h drv- K75mg£j&bn U ISti^F^jf Lfc^ JfttfcfltJk L"C„ 

;^/-,U=40: 1] TflfJHU &htl1t&&QBlZ.&&* s ?A>. n-^*V>* 
AD*» ifcJ8#5&iMfcU HfeEftOv^^vu (2S)-2-{[(4-{(2R,3R,4S,5R)-5- 
10 [(Tir^n^^)^^/v3-3,4-v?fc hn^t Kn-2-7 7-;H-3-t=Jf 

IR(KBr)cm _1 : 1739, 1670 

1 H-NMR (DMSO-d 6 ) 6 « : 1. 18(6H, t, J=6. 8Hz). 2. 10(3H,s), 2. 89(2H, brs), 
15 3.90(lH,brs), 4. 07-4. 15(6H,m), 4. 30-4. 38 (2H, m) , 4. 87-4. 92(1 H, m), 5.30- 
5. 34 (1H, m) , 5. 77-5. 79 (1H, m) , 5. 91 (1H, s) , 7. 70 (1H, d, J=3. 4Hz) , 7. 96 (1H, d, J=3. 4 
Hz), 9.83(1H, d, J=7.6Hz) 

mmm 2 6 

^CONH 2 .N^CONH, 
N O H O S^ 0 

ho"y/ - ^°Y N T^o^\°y 

20 4-C (3aR, 4R, 6R, 6aR) -6- ( fc Kndf-» 7VU)-2, 2- v/j* h7t K o 7 o 

[3, 4-d] [ 1 , 3] 9 J* * V -yU-4-^f /U] -3-^" V -3, 4- i?t Kb -2- 1'7^^^ tf' 
K0.31g£N,N-v^?vU2M'A7$ K2mLfC*gfl?£-£, N- (t-y'h^rv' 
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#;V*~/U) -L-/<!J M).33g, 4-^f/U7 5 / t'JJ v=>12rag, 1,3— 

0. 5mL?r^PL, gfiT-30#it#L/c&, g£i&^?VK *£*D;L TO*fe£i!f:fc 

[g»;ftKx^] -C'llll, ^fe@^(D{(3aR,4R,6R,6aR)-6-[3-(T $ / 
^/^-7V)-2-i-^y-l(2H)-t°7^^]-2,2-v J ^^7 i h^b Kp7d[3,4- 
dlCl.Sj^^y-^-^/W^^U (2S)-2-[(tert-7" h A-tf^A') 7 5! 

7 ]-3-> 9vV7^ 7 ^- hO. 40g£#7c: o 
10 1 H-NMR(DMSO-d 6 ) 8 -fit : 0. 83-0. 86 (6H, m) , I. 30(3H,s), 1.38(9H,s), 

1. 52 (3H, s) , 1. 86-1. 95(1H, m) , 3. 79 (1H, t, J=7. 2Hz) , 4. 27-4. 34 (2H, m) , 4. 46(1H, 
brs),4.78-4.80(lH,m), 5. 03 (1H, d, J=6. 1Hz) , 6.00(lH,s), 7. 24 (1H, d, J=7. 2Hz) , 
7.54(lH,d, J=4.3Hz), 7. 77 (1H, brs), 7. 86 (1H, d, J=4. 3Hz), 8.28(lH,brs) 
H3fe#l 2 7 



15 



N^CONH 2 



H O (T 



CONH 2 



/\ « s % o ^ 

°x° 



HO OH 



{(3aR, 4R, 6R, 6aR)-6-[3-(T 5 / A/lstf-A*)-!-** y-1 (2H)- ^7^1/]- 
2, 2-v^ ^vUr h7tKn7n[3, 4-d] [1, 3] v^t^y-;M-f;H * fyU (2S)- 
2-[(tert-y h**/*/U#=^)7 5 / ]-3-p< f-^9J h0.26g£r* 
A-3mU 7k3nL<Dfc£mi&\Z®M£ J £> v 9 *50WX4-200>f *^3Stft»IS' 

20 (H+form) 2.6g£»U aKtT?3B*|HBIH*Ufc||, ttMB&tt&U 

Lfc^, h /Ujc ^2mL£AD;t, M E T & £ ® ffe L , ®.M&®fc(D 
{(2R, 3S, 4R, 5R)-5-[3-(T 5 y #/UJtf=/U)-2-;*-*y-l (2H)-t*7 5?=>U]-3, 4-v> 
t h'o*->7F7t Kd-2-7 7=^}^^/W (2S)-2-[(tert-7*h^v'^/U^- 
25 ^)7$/]-3-^^/^^yac-h70mg^#rt o 
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1 H-NMR(DMS0-d 6 ) 6 fig : 0. 87-0. 91 (6H, m) , 1.38(9H,s), 1.97-2. 05 (1H, m), 
3.53(2H,br),3.85-3.93(2H,m), 4. 07 (1H, brs), 4. 19 (1H, brs), 4. 31-4. 35(1 H, m), 
4. 39-4. 42 (1H, m) , 5. 92 (1H, s) , 7. 32 (1H, d, J=7. 6Hz) , 7. 60 (1H, d, J=4. 1Hz) , 7. 76 (1H, 
brs), 7.87(lH,d,=4. 1Hz), 8. 32 (1H, brs) 
5 MfaM 2 8 



3-t Kn^^-2-hf^^>^7^dr-y-5 K14. lg£ fvl^>150i«® >f 

bnfc^TOf-1, 1, 1, 3, 3, 3— fvl^v-^lf >42. 3mL^P^, 2 tiffflMm 
10 ilj^LfCo KJ&^&^JETlCigfiLtf:^ h/^^45mL=Sr*0^ > m&T^m 

#>£7ir h = h V MOmUmMZlt & -D- }) #77/^ 1 -T-fer- h2,3,5 
- > y-O^m- h48.4gOT-fe h= h y/HOOraL^^D^., ^T'^^X 
(IV) 25g*ffiTLtL 0 50t;T-4. 5B#p B m# U «ifaK*^ h 

15 y-7^100g % &500nL&J:Xfmt*^l'>280mL<DU&m\zmzLtc o ^M&SriH 

280mL*3j:^7K30mL^D^, 50tlw!JOSU ^V^T*5°C^T^SPL, tfrtB^£ili 

K&fe@^^[(2R, 3R, 4R, 5R)-5-[3-(7 $ / #>^/1?=yU)- 
20 2-^-^y-l(2H)-t°7^-^]-3,4-t-^(^<>'^ Pdrv/)x h7t Ko-2-77 = 
AO ^ fvu h40. 9 g $r#yt 0 

IR(KBr)cm _ 1 : 1729, 1683 

^-NMRtDMSO-dg) 6ffl : 4. 69-4. 78 (2H, m), 4. 88-4. 92 (1H, m), 5. 97-6. 05 (2H, m) , 
6.34(lH,d,J=2.4Hz),7.40-7.54(7H,m), 7. 62-7. 71 (3H, m), 7. 80(1 H, brs), 7.84- 
25 7.86(2H,m), 7. 95-8. 03 (5H. m) , 8.22(lH,m) 




BzO 



OBz 



mifoM 2 9 
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^NyCONH 2 ^N^CONHj 
-\j HO^ 

/ \ t \ 

BzO OBz HO OH 

[(2R, 3R, 4R, 5R)-5-[3-(T 5 J V-\ (2H)- t'y i?-jl<]-3, 4- 

CioT, $^£|l#:04-[(2R,3R,4S,5R)-3,4-^t: Kn^fv'-5-(t Kd^-/> 
^) fh7t Kp-2-77 =/V]-3-^-^r y-3, 4-v 5 k Kb -2- fc° y v^TJ/V/i?^ 
$ Kl2.5g (tK^-0.4%) Zmco 
IR (KBr) cm - 1 : 3406, 1654 
10 1 H-NMR (DMSO-d 6 ) 6 It : 3. 65(1H, ddd, J=2. 6, 5. 1, 12. 51iz) , 3. 81 (1H, ddd, J=2. 2, 
4. 8, 12. 1Hz) , 3. 96-4. 00 (2H, m) , 4. 01-4. 03 (1H, m) , 5. 10 (1H, d, J=5. 9Hz) , 5. 28 (1H, t, 
J=4. 9Hz) , 5. 64 (1H, d, J=4. 8Hz) , 5. 93 (1H, d, J=2. 6Hz) , 7. 54 (1H, d, J=4. 0Hz) , 7. 74 (1 
H,s), 8.29(lH,d,J=4.0Hz), 8.36(lH,s) 

mum 2 9(2) 

15 MMW 2 9 -C#P>tL7t4-[ (2R, 3R, 4S, 5R)-3, A-'y t h'P^V-5-(t Ka ^i/^ 
fMr h7k K o-2-7 7 ^]-3-t^r y-3, k Kn -2- k*7 V^^t'^t 
5 Kll g £*300mL (45t) 1 g SrgsflD 10#R]Jfc#Lfc. 

ffittl*£MU 7k20mLT*-[El5fe^L^o ffififfii^^ Stt#l.lgfr 
•SSaPU 10#IHfl£#Lfc. ettj^Sr4ti§L, 7K20mLT*-ls]^M, «ffiT"C*« 

20 L fc 0 7K90mL «r ftl *. « % !g©t5:MlJ:ot, *£ £ B B B CD 4- 
[(2R,3R,4S,5R)-3,4-v ? t Kn^">-5-(t K0*V>fM7f7k Ko-2-7 7 
=/U]-3-**y-3,4-5?t Ko-2-tT9^>*^# K • — tK?D#»9. 35 g (tK 
#6.8%) Sr»fc. 

lR(KBr)cm _1 : 3578, 3399, 3091, 2929, 1674 
25 1 H-NMR (DMSO-d 6 ) 6 fit : 3. 65 (1H, ddd, J=2. 6, 5. 1, 12. 5Hz) , 3. 81 (1H, ddd, J=2. 2, 
4. 8, 12. 1Hz) , 3. 96-4. 00 (2H, m) , 4. 01-4. 03 (1H, m) , 5. 10(1H, d, J=5. 9Hz) , 5. 28 (1H, t, 
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J=4.9Hz), 5.64(lH,d,J=4.8Hz), 5. 93 (1H, d, J=2. 6Hz), 7. 54 (1H, d, J=4. 0Hz) , 
7.74(lH,s), 8.29QH, d.J=4.0Hz), 8.36(lH,s) 

mmm so 




BzO OBz 



5 6-7/U^-o-3-t Yu*is-2-\?7~s^%j\s#*y-* K<0. 23ga»P>gM* 
016 bW&\Z.\*X®M&W#<D [ (2R,3.R j 4R,5R) - 5- [3- (7> 
J lu\>i£-}V) -5-7/V*u-2-**y-l (2H) -t°7v?-^] -3, 

h0.47g£&fc. 
10 IR(KBr)cm _1 : 1726, 1690 

1 H-NMR (DMSO-d 6 ) 8 fit : 4. 6-5. 0 (3H, m) , 5. 9-6. 1 (2H, m) , 6. 33 (1H, s) , 7. 3- 
8.2(17H,m), 8. 53 (1H, brs) 



15 6-7^p-3-t Kn^-2-t*7i^#/M?*lrS K4.0g3&»6> % #%#J6£ 
L &Hfe@#£> (2R, 3R, 4R, 5R) -4- ( 7 ir ^ n * S/) -2- [ (T ir ^ o df- is) 
* ^]-5-[3-(T 5 7 jtA'tf=./V)-5-7A'*v-2-** V-l (2H)-f 7 v^/l/Jx 



IR(KBr) cm 1 : 1748, 1715, 1662 
20 1 H-NMR (CDC1 3 ) 61:2. 04 (3H, s), 2. 08 (3H, s), 2. 18 (3H, s) 4. 47-4. 58 (3H, ra), 
5. 20-5. 34 (1H, m) , 5. 51 (1H, dd, J=2. 3, 5. 0Hz) , 6. 16 (1H, d, J=2. 2Hz) , 6. 41 (1H, brs) , 
7.95(lH,d, J=5.6Hz), 8. 94 (1H, brs) 

mt&m 3 2 




OAc 



AcO 



OAc 



h7t Kp-3-77-^ Tirx- h7.37g£#fc 
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CONHj 




CONHj 



BzO 



HO 



BzO OBz 



HO OH 



[ ( 2 R, 3 R, 4 R, 5 R) -5 - [3- (T S J $jVtf-M -5-7;U* 
u-2-**V-l (2H) -fc^v^V] -3,4-fc*7> (^yy-fndrv^) 
7- Yy t Kn-2-77^] t^fl* 'O/^— hO. 15g£^ 2? / — JV2. OmUZ 
5 7K^T^ 28%* 7i»7< h ^Kp< * y-^M0.14g£fet!DU 

|W]j£^-C20^^> gfi-W^Jt^LTU £j£^^nmol/L:£^0.75niL£;!jn;i v 

$ ; ^nnjjvW* : ^^y-ju=5 : 1] 4 V 7*n/V — /V*5«tTJ«^ 

7"/H- 7VU&>!)D;i, ii®U 4- [ (2R,3R,4S,5R) -3,4-^fcK 
10 n=*-*7-5- (tKo^fA') rh7tKn-2-77-;V] -6-7;M" 
D-3-t*y-3, 4-i?t Ka-2-tf5 5?^* friS*^ 5 K40mg*#fc. 
IR(KBr)cm _1 : 1686 

mmm 3 3 



aa*T^*=!?A10Bg«rl. 1,1,3,3, 3 ^-jWyi/y-f >2. OmUzB 

3E*ft«T, 10^|BJJDf»3t«ttb*:. WtT^J A9. Omg^TJD^L, $ 
fcfc2R#nnan!»a*Lfc. RJE&»^«J »BETI£»IK«:** Lfc. %h 
iXfcMftSrT-fe h= h y 0mUlj&fi?£-£, 3 -D- y #7? 7 — *- 1 , 2, 
20 3, 5— r h7T-fe7 L -h0.46g*5«tt5^t:^X (IV) 0.34raL$r«fc8SaiDL, £ffi. 
■C3B#IH!«#Lfc. KJ&iR-£*5»C h y 7yu^-Bft»10MU Tkl. 0mLSr7JD^, MJBE 
T»Jl*tSE*9*L*:. 3-^7-3, 4--7t Ka-2-^7^/^-> 
5^5 K0.05g^^v^X«©RJt^^ l 9igLT#7tSJt^^<S:-g•^p•^t, 



NH 




AcO 



OAc 



15 
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^^^7A^7^77^- [» ; T± h-hV;U : 7k = l : 4] T* 
ttSfU m%<&mmVW ( 2 R, 3 R, 4 R, 5 R) -4- (Tir^P^r^) -2 
- [ (Tir^odrv/) yfvk] - 5- [3 - [T 5 y U^y) y 5vl/J -2- 
(2H) -1^7^] fh7t Kd-3 - 77-^ r-fer- h 

5 0. 34g£#7t 0 

IR (KBr) cm - 1 : 3392, 1750, 1685 

1 H-NMR(CDC1 3 ) 6 ffi : 2. 11 (3H, s), 2. 16 (6H, s), 4. 4-4. 7(3H, m), 5. 31 (1H, t, J=5. 4 
Hz) , 5. 5-5. 6 (1 H, m) , 6. 22 (1H, d, J=3. 0Hz) , 7. 8-8. 0 (1H, m) , 8. 1-8. 3 (1H, m) , 8. 67 (1H, 
brs), 10.45(2H,brs) 

io mmm3 4 




- * \ 

AcO OAc HO OH 

(2R, 3R, 4R, 5R) -4- (Tir^ndr-» -2- [ (Tir^n*^) 
y^vV] -5 - [3- [7 5 7 y^/P] -2-^-^y-l (2H) - 

fc*7^— /U] 7h7t Kc-3-77^ T-trx— hO.10g?r7k^T, 25%T^ 

15 ^=77K5.0mL»x., WflUC^BWBaH^Lfc. S*S2S-&«Jfcftg?4: ftnLfcanx., 
«JETKli&&£.eS-Lfc„ (2 R, 3 R, 4 R, 5 R) -4- (7ir^ndf-» - 
2- [ (7i?^P=^» y^Vl/J - 5- [3- [T?y (>fSy) -2 
-^-=^y- 1 (2H) -f7-^] fF7tFn-3-77-;l'7t7-h 
2Omg£/i§^Tl^::£££fTo;fcfc<0££fcH^ igttB > JJ 77 V As* =7 J»9 o t h 

20 ^77 -Y — ; 7K] -CfiMS.Lfc. »&HfcD&ttfIliMl/Uftflt5. 0mL£7JD 

«JETfc:*it«r*SU * b^lmol/L^5.0mL^Pt, «JEET^S«ES:S 
*tfc 0 #bti7ba@t)f-^^ y-y^Dtx @^4fe*itJ&L» SfcStfeST&ft© 
4- [ (2R, 3R, 4 S, 5R) -3, 4-^k Kn^y-5- (t Ko^y^f 
7^) 7h7t Kd-2-77 — 7U] - 3 -^y- 3, 4 -v?t Kn-2 - t'y 

IRCKBiOcrrT 1 : 3374, 3281, 1690 
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1 H-NMR (DMSO-d 6 ) 6 lit : 3. 7-3. 9 (2H, m) , 3. 9-4. 2 (3H, m) , 5. 1-5. 3 (1H, m) , 
5. 3-5. 6 (1H, m) , 5. 6-5. 8 (1H, m) , 5. 90(1H, s) , 7. 86 (1H, d, J=4. OHz) , 8. 76 (1H, d, J= 
4.0Hz), 9.44(4H,brs) 

mmm 3 5 



5 




{ (2R, 3R, 4R, 5R) -5- [3- (7 5 J jy) - 2 V 

-1 (2H) -Vyi/^JV] -3, 4-lf7-('<^ti*S/) f f7t K a - 
2-77-M •<>'^-h200mg^fj, H« 1 8 <t TOtC LT { (2 

R, 3S, 4R, 5R) - 5- [3- (7$;*^#=A) - 2 -^df-y- 1 
10 (2H) - t"7^-^] -3, h*n^>f h7 t Kn-2-77^1 

y> ^y/x- h37mg£r#fc„ 

1 H-NMR (DMSO-d 6 ) 6 ffi : 4. 06 (1H, dd, J= 6. 6, 12. 7), 4. 12-4. 15(1H, m) , 4. 28- 
4. 32 (1H, m) , 4. 59 (1H, dd, J=5. 1, 12. 2) , 4. 67 (1H, dd, J=2. 7, 12. 5) , 5. 40 (1H, d, J=6. 3 
),5.76(lH,d, J=4.9), 5. 91 (1H, d, J=2. 0) , 7.37(1H, d, J=4.4), 7. 57 (2H, t, J=7. 8) , 
15 7. 71 (1H, dd, J=7. 1, 7. 6) , 7. 75 (1H, brs) , 7. 85 (1H, d, J=4. 2) , 8. 01 (2H, dd, J=l. 0, 7. 4 
), 8. 30 (1H, brs) 

m&m 3 6 




{(2R, 3S, 4R, 5R)-5-[3-(7 5 / % )Vfc-)\<)-2-ir*rV-\ (2H)-tf 7 v^-Aj-3, 4- 
20 v^t KDJf->ff7t Ko-2-77=^W^^ (2S)-2-[(tert-7* K^vo&yUtf 
]-3-> tvVT^ / b 100mg£ h y 7/M-of^lmLi: tKO. lmLtf>?& 
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-fi&fp^K**^ h y £A*J&ifc-CpH8K:9!SEU mft*yy%sf,i, 

y -/UT'&$ U &&m&<D{(2R, 3S,4R, 5R)-5-[3-(T 5 y * jU^~^)-2-^^r 
5 y-l(2H)-t'7 v^^]-3,4-v>fc Kn^f->7^t Kn-2-77=/V}^^ 
(2S)-2-T 5 y-3-y ?vU7'* y jc- h59n)g^#7t e 
IR(KBr) cm - 1 : 1724, 1670, 1653 

1 H-NMR (DMSO-d 6 , D 2 0) 6 M : 0. 84 (3H, d, J=6. 6Hz) , 0. 89 (3H, d, J=6. 6Hz) , 1. 82- 
1.90(lH,m), 3.22(lH,d,J=5.2Hz), 3. 88-3. 94 (1H, m) , 4.09(lH,s), 4.17- 
10 4. 20 (1H, m), 4. 36-4. 38 (2H, m), 5. 91 (1H, s), 7. 58 (1H, d, J=4. 0Hz), 7. 90 (1H, d, 
J=4.0) 
M^M 3 7 

F^N^CONH, F>^N^CONH 2 . 



HO^VOy ° HO-P-0%oJ' 0 

\-J OH *" 



oh yi 

HO OH HO OH 

-4-[(2R,3R,4S,5R)]-3,4-^t KP=¥v--5-(t Kn>i/^f;i,)7 J. ^ t Kn-2- 
15 7 7^yU]-6-7;U^-D-3-^-^y-3,4-^k Kn-2- t^ v^^/M^-y- 5 K58mg 
?r!?^hy yf-zWrnUC^^-ti-; ft^T, t?y i^37,iU ^-dr^-fLy >49 

^A^n?^^^- ; 0. lmol/L^Tkflt N y xf/uj $ ^ 

1^ U @#£>[(2R, 3S, 4R, 5R)-5-[3-(T 5 / #/V#-^)-5-7/M-d-2-;^ y- 
l(2H)-t°7v ? -^]-3,4-v?t Ko*v-f F7t Kn-2-77-yU]y ^vU*;*?^ 
- K© h y^^T^=i>A^39iiig^#fco 

±IST'#^nfc^y y • h y^^T>^^-7A±g36m g (Dy ^y-yv 

25 0. 5mUK»8Efc: % ^rSr*i§ig^^ h y ^7 AO. 14g©Tir h^3mL»«*JO*.x 30 
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[(2R, 3S, 4R, 5R)-5-[3-(T 5 J % /U#^^)-5-7 )\s*u-2-** y-1 (211)- t°y *? 
=/U]-3,4-i?t Kndp->xh7t h , D-2-77f/l']^.fA'*^7s- h<Di~ h V 
!7A:&27mg£#fc 0 

1 H-NMR(D 2 0) 6H : 4. 13-4. 18(1H, m), 4. 29-4. 40 (4H, m) , 6. 10(1H, s),8. 46(1H, d, 
5 J=4. 9Hz) 
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flf # © ft. H 



1. -**[!] 




; R 3 , R 4 , R 5 *5J:t/R 6 fi % l^-^fc(4^^o-c, Tk^il^, 
; YMt, mmW^$tz\*-<( ; n li, 0~3<D»£^-f o J 

s $ j ji>*mmm& x v/m ten® ? -r *xjj& 0 
2. — jRa; [i] -casns ^^vmum^^x, Yt>mm 

15 3. — UK: [1] T?*$nS^7^V5?^ V:*"?- KStHfcfcfc^T* n^i~ 

4. [1] -CS$Jl5e7^^ i^^KgWlcfc^T, tr?S?> 

» ^oy^ ; t Kn^r->/K TVUa*^ T^^V^, 7U 
20 -;K 75/ *fcr4T/u*/UT$ yST*Mm$nTV>T"t><tV^7/U=¥yUS ; 

S ; t Ko**>^S ; 7/1^3-v'g ; ^^T/^^t^i/S ; 7fr=**tsiJA' 
#-/Ug ; ^/i^^hS ; 7 y -;i/St*f ^ $ Ht t i ^T/V^/Wf ^1 ; 7U 
-A* ; 7 y -A-^v'S ; 7 y -/u^-tfS ; 7 V -?\>7 $/S;->7/S;-. 
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5. [1] -Cg$il5^7^^ VttFmWmz&^X^ niS3f 

7. £KJ;o-c£j&£ft5-$:5t [1] ©t°7^^v 

15 8. -|£5£ [ 1] <DX?i?>x* mUfc&ti&Zvm*, -#S . 

[2] 




v'/i'S^fetttg^$nrv , »Tt<tv>^/w^>r>'i'7^>'V''b u< n^/^^i/7 

20 /V*/US&;R 3 , R\ R 5 *>J;0'R 6 f2, E-SfcttSfcoT, tK^JK^-, 
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9. -jR* [1] 0^7^^^ Kg(a#£fctt*©ig2S % 



yU^SSriR 3 , R 4 V R 5 *3j;tfR 6 tt, R|-*fcB:H4oT, *#HSl?\ 
10 fi&fclX li^^ixTV^Tt .fc^fc Ko^r^SSr ; R 7 :fc£Z>*R 8 it^^ 

t'fc^w^ i ~ 8 tciEtto •j^** it maws jiT^/sfcHta^^ yu^^tt. 

15 10. — JftsS [3 z] 



5 [3] 





WO 03/015798 PCT/JP02/08250 

124 

S/vuX & 1t f£1t& £ fix ^ T t «fc v ^ /w<^ /ur /^A- 1 < fi * ->r 
/l^r^g£;R 3 , R 4Z , R 5 *5.fctfR 6Z M\ H-ifcTOot, *3MSC-?\ 
ft&t> t< tt««£JlTV*-Ctj .fcl^fc KP=Jr->/vS^fc^R 4Z 43j;T>'R 6z ^ 

11. -^[3z] ro^7'^^ h'Witl^Oigl^^T, Y 

13. p'f&x&s 4^7;^y-f$4;ux, RS^A*. oi^.X^/i^ 
cmjff&9'(*x* Emt&tJA'X* stfy^iMA'*, 13-^^/1/7, = * 

20 3&*5»Myl'*, 7 f V^^^/^^7tliH^-l'^^>r/U^T*fc5ft*^l~l 2 

14. £ A* aw is-f j\>x * fctt !M "Cfe -5 1*^5 
1-1 2|Eic^^&c 

15. [1 z] 
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R 




;V*j\>&% ; r\ r\ R 5 :JoJ:tfR 6 tt, E-SfcttSfcoX, **JDJ[^ 

16. [i z] 



^=¥^££ ; r\ R 4 n R 5 45«tt/R 6 »i, 7j^Jj^ 
ttfUZtf-U^m* : ntt, l~3©S£»&^-f. {IU R#\ t Kd^^v 




WO 03/015798 



PCT/JP02/08250 



126 



17. [2] 




rs;*, r 1 ^ 7K*JS-f *fctttr9^^at©«!ftS* ; r 2 ^ frmw^. 7 

5 ->A&& 1t ZtiX v t> «fc V *#/u/<^f /U7/i"*vu <t> L < ft* ^*=^ *>7 
/P3VUg£;R 3 , R 4 , R 5 i3<fctfR 6 W:, l3l-*fctt**-3-C, 

&$ix-Ci^-Ct>J;^fc KB^/Httr ; Ate, ^^^fcte^^g*- ; Y 

is. YiKwtmm*i?kznt*iAi iim.wy's^t ^^muw^tc 
19. [3 z ] 



15 




rst*, R 1 ^ 7K^^*/c{4t°7^^li©gmS^ ; R 2 li, TkSfSJB^, 7 
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20. [3 z] cDk°7^^^U^K^m^7c:f±^(D^doVNT, Y 

10 21. -J&it [3 z] (Dtfy^y^i? K^Mfr^Ttfi^tD^^, -jftSC 

[3 z* ] 



* o T zK^i^ L < fc K n * V^Mtfc R b *5 J; tfR c o 
22. £.ftftX*-m£. [1 y] 





R 1 ^ **]Ji[-7-4fctttf7^:'«©«JfcS& ; Z 1 \ Z 11 , Z 12 
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•To j T'^ftst^v^hy y>»5c^^^Kisifla*«ift*n % rna* 
y^^— ^awfflSr**-rs-«s: [1 x] 




fi&fcL<tt«»3ft-C^-Cfc«i:v*fc Ka ^«>/ua6Sr ; Aft, BBlSISW-*fcHt* 
; Ytt, K*JK-?£fctt-<f ; m«u 0-2 ©SS:&?jc*- 0 j 

10 T*^£tl<5 k°7 * V*?- K«fi#*Jfi«r#-t-3 RN AzKy p< 5— ^P1«bu 

23. — [1 x] T?a$nS^7^^^^^KtSiH{WII3it*3VN-C, Y 

24. — #3; [l x] -«$*!L5tr7^^^^*^-h1Sia*H»3SR:*3^-C, f 
15 7^^SSOSftS*^ ^d^>^; k Ko^^K 7^= 7^3vi^;*\ 

7 y — ;K 7 5/ £fcte7/>*/V7 5 / $-Cff&$iVCt*Tfc £\/*7A"*&2 ; 

; k h*n^i//l/£ ; 7 ; p TA'^^v'g ; T^=^'> 

*/U2K=^S ; *W7h* ; Ty-/l-ST*Mm^n-C>b«tVNT/b=3r/U5 L ^-S ; 
20 7 y -;US ; 7 y -;io*-*<>g ; 7 y -/W^S ; 7 y -/UT ^l;v7y 

25 25. R 1 , Z 1 0 :l3j:tfZ 1 2 #*»HC-?- ; Z 1 ^.fctfZ 1 3 ^k Kn^->;V 
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[ix] x-mztizt'yis^?.? u**? h'mwfcmmiz&^x y r\ 

5 26. -jks: [ly] <d\?7*Jv h y y yge^ * u**- KMHtta**-*— 

/fcSitS 3fi8#£ 2 2-2 5l:Et©RNA^y^7- ^Pl^ffj|g#: e 

27. -jRsft [ 1 y ] <D tf 7 i?> h V V 2 YW®M&% t Y 

*i-~-1i\z£^X±l&£tlZ>-k(DX'hZ)ffi#lM.2 2-2 6lCfE«c©RN A#y J 

10 28. lSiS3feRNA2Ky-^7— tft»LT2 0-0ffiF£Jl±oaiWtt-C^^x* 
3!5RNA7jfy>7-ifSrPl^1-5Ci:^#mt-r-5s»^2 2-2 7{Cfeijjfc(OR 
N A # y * 7 — £ P&«iiul*# 0 
29. RNAsKy ^7-"ifPl*HulEfr<D^-r^*^RNA^y^7'— tfPl^f 

ffl t RNA^y * 7-^mmmmw(om^n^%(o^ / 7**7*- 

15 hft Ko^'t- tfPlW/B©Jttf\ 9 0 0«£A±-Cfc5rt^at-r5-jS 
S[lw], 



20 ^*/uX£;R 3 , R 4 , R 5 fci I>*R 6 ft, IW— *fctt*4oT, Tk^^, 

pti, 0t7tttlSr^1- o j -efe&tiSf 7^>-J** u**>K4*:tt 
MJV-ytJlt l^*f-K5SfifW»«T?*)5»*33|2 2-2 7HI2*0RN A* 

y fe'Pfi^fjigfre 
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30. -j&it [lw] X-mZtlZ \?7*s^jl>? u*~y\?£t:lZ}?y 

31. [lw] X^ZtiZVy'sy*? V*^Y-£t-\*\?7isls*;*t 

10 WMZfrXh^T^*)^^ ; 7V~^ ; 7 V — >u^*3f v'iK ; 7 y-;l/f 
« ; TV-^TZ/m ;->7;I;-FpI; 7v';Ht*lj|$n-CPTt>i 
V^7 5 / £ ; TJ^^TX/m ; ;>^n7/v^7$ /S ; Tv/^S ; 
->^S ; ^/^-iW'g ; ^^yW-^e-Y/i^ ; 7/i'= , svi'#/w^^Wg:fc < fct/ 
^H^S*^^imS-o^±OS-CfcSlf^2 9£/cfi3 OfEftORNA 

15 ^U^7-ifpl§tfj|g^ 0 

32. R\ R 3 i5itJ!R 5 #*» ; R 4 fci()!R 6 ^t Kn^->/Hffe5 

—jftst [iw] fi^5f7-^^ u*->K*fctthr5^*y3t^ ua-*- 

MS{a<«»3tt-e*>5lt*«2 9-3 1 {d|2^©RNA#y ^ 7—£|fi*lffiJEfle. 

33. !M/W*ft3leRNA#!M iM*'***, >T ls7 7>f iv 
20 RS^-f;^, AMRf&$-4A'X % CWft&V4 /yx* Emgf&VJ frx, 

tf]) Jrt"( s^x, =c=i— ?^VU7 N $4 /U7, oc^ru $4 

25 -i-^^^^^7,^(DRNA^V J y— fe? T'fcSft*^ 2 9~ 3 2 KfSfcORN 

34. yl/7!?^^S5lfRNA#y 7— -r>7;Hyf !?>f;l/7* 
tzKCmJft&V J ^X&%#V * tfT?fc6ll*5l3 3fBft£)RNA#!; p< 7 
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35. [u] x-m&tiz¥yv>z? u*i/b*$tazt'7i?^*sz? 

36. RNA^y > 7— £fi*flUfl [ 1 y] 



r 1 ^ ^cjUJW^ifciie^^^aioaift** ; z 1 ° % z 1 \ z 12 
10 37. RNA#y*7— trMffrBtf, fc±fc*RNA#y>7— ^H*ftt2 

0 0{g«±<PiiiRttT-£>ou*i&&RNA7tf y ^ 7— tfSrias-rs^T-fesr. 
£*-r 5 r n a jk y p« 7 — £ ffiii 0 

38. !>>f^**©RNAJKy -f>'7/U3c^ifr>xf/u^ % RS ? 
15 -f/i^ ASSJff&jM/u*, CMJFNfc^W*. Elif^^;w ( #y*-fr>f 

20 ^/W*E&3|5<E>RNAjtfy ^7— tfT-&-5if#ig3 7 IdEfcO fc°7 ^> h V ]) 

39. yf^Efe&ORNAtfy *7— << >7 jVzl^W 4 j\,7> RN A# 
y p< 7-^fcfiCMfF^^^^RNA^y * 5— tf-C*>5l»#g|3 8IE«© 

f7 ^ h y y Ka<a#w3e*^i-5RNA*y > 7— ?ia*3W. 



5 




WO 03/015798 



132 
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40. -)H3£ [3 z] 



R 




4i. -uw: [3 z ] z$j;u*mm&%<Dftft\z}-3^x, ci y ] 



ra«t» % R 1 ^ 7R^^*7tfik'7^>^OgmS^ ; Z 1 \ Z 11 , Z 12 
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